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ABSTRACT 
It 1S acknowledged that the introduction of Health Information Systems (HIS) have 
contributed to the reorganization of the methods used in health services for Health 
Information Management. Managers in the health services benefit from Health Information 
Systems provision both strategically and operationally, for example in the planning of new 
services and more routinely in assisting health professionals in making informed medical 
decisions. Health services in developed countries already have Health Information Systems 
(HIS) in place but their adoption in developing countries has been less widespread. In 
Jeddah, KSA there is a lack of a unified HIS. Health service provision in Jeddah is spread 
between a wide range of governmental and private health services. The lack of unification of 
these services and a bespoke HIS has led to problems for both patients and healthcare 
professionals. This research focuses on the methods of prescribing medication, provision of 
supplies and the dispensing of medication witIlln pharmacies. The study employed a mixed 
methods approach which included a questionnaire survey and unstructured interviews. 1005 
questionnaires were distributed to physicians and pharmacists in the governmental, private 
health sector and the general public, also 15 unstructured interviews were held at the MOH 
and Medication Companies in Jeddah and Riyadh. Action Research in the form of the Soft 
System Method (SSM) was used in this study to exantine data collected via questionnaires 
and interviews to obtain a rich picture about the major issues in the Health Information 
System (HIS) within the Saudi Health System. The SSM identified and analysed the toots o~ 
the problem elements. This research found that health professionals and patients in Jeddah 
emphasized the problems and disadvantages of the regular use of traditional non-
computerised methods of prescribing medication, highlighting defective medication services. 
In addition, this research found that the health sector lacked the necessary information 
technology and communication systems required to maintain medical stocks. Due to the 
lack of an efficient Health Information System the Ministry of Health (MOH), 
pharmaceutical companies and suppliers have been unable to develop medication services. 
The results of the study supported the hypothesis that a lack of information technology use 
in the health sector has affected health services. It indicated a limited use of ICT within the 
health sector generally and among suppliers who deal within the health sector. The findings 
presented difficulties with handwritten prescriptions and the inefficiency of the 
systematization of the supply system f()r prescriptions at pharmacies. In addition, it 
concluded that all respondents indicated that they used a basic means of communication in 
1 
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their daily work, as well as a limited use of leT, such as the Internet. Furthermore, 
respondents wanted to increase their co-operation and co-ordination with the Ministry of 
Health to overcome the difficulties they face which pointed to the importance of 
establishing an information system to make links easier among health sectors. As part of a 
strategic health plan within the future vision of the HIS, the researcher recomm=ded some 
internal and external changes within the Ministry of Health and other governmental and 
private health sectors in the planning and developing of the infrastructure, ICT use, training 
and performance. 
Keywords: Kingdom of Saudi Arabia (KSA) Development Plan, Saudi Health System, The 
Ministry of Health (MOH) Plans, Health Information System (HIS), HIS in the UK, the 
Health System in the UK, Soft System Methodology SSM and Health, E-Prescriptions, E-
Health Systems, Mixed-Methods or Multi-Methods and Health Systems, Future Health 
Vision, Health Strategic Planning, Information Communication Technology (IC1) and 
Health Services. 
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Chapter-l Introduction 
1. Introduction 
1.1 Introduction: 
Since the Ministry of Health was established in 1950 the beginning of the health services in 
Saudi has became a reality. These services were provided through a number of Saudi 
government agencies and the private sector and were seen as a tangible development within all 
health utilities, buildings and medical activities. The development covered all the infrastructure, 
locations, medications, training and education. As with any services in any country of the world 
there are successes and difficulties facing new development. In the health services in Saudi 
Arabia there are frequently development plans which have realized success, but there are still 
problems and difficulties which stand in the way of completing the services as expected. One 
of these health problems is the developing of the method of prescription prescribing and the 
method of improving it. This study aimed to highlight the issues of this difficulty affecting the 
health service and aimed to deliver some recommendations for an improvement. 
Errors in the health service are not the same as errors in other professions. The possibilities of 
error corrections are acceptable in most businesses and professions, but the errors which are 
associated with human life are not acceptable. Medication errors, whether they be with 
prescribing, monitoring or administering medicines, are inadmissible. For these reasons, 
Information Technology (IT) has been introduced into the health services to reduce the errors 
and to make the medical services safer. 
A medication error is any preventable event occurring within the medication-use process, 
including prescribing, transcribing, dispensing, using and monitoring, that results in 
inappropriate medication use or patient harm. While most consumers and healthcare providers 
do not often associate poor health outcomes with adverse drug events - frequently the result of 
medication errors - the human and financial costs of the problem are staggering. For the year 
2000, experts estimated the overall cost of drug-related morbidity and mortality to be in excess 
of $177.4 billion. That amount greatly exceeded the $120.8 billion spent on prescription drugs 
during that year. In terms of patient harm from medication errors, the Institute of Medicine 
(l0M) estimated that at least 1.5 million Americans are sickened, injured or killed each year by 
medication errors. This amount was significantly greater than the amount acrually spent on 
prescription drugs during the same year. Perhaps the most concerning aspect of these errors 
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was that the tremendous human and financial costs were not the result of some serious disease, 
but rather, well-intentioned attempts to treat or prevent illness (Medication Errors Panel, 2007, 
pp.v-1). 
Medication errors have been identified as a major type of medical error. The Council of Europe 
and the British Department of Health defined medication errors as "any preventable event that 
may cause or lead to inappropriate medication use or patient harm .... " The Institute of 
Medicine reports that a hospital patient can expect on average to be subjected to more than 
one medication error per day. Medication errors can lead to adverse drug events (ADEs) that 
are defined as "any response to a drug that is noxious and unintended .... " A report from the 
Institute of Medicine that was published in 1999 stated that annually in the US 7,000 deaths can 
be associated with medication errors (Ammenwerth, 2008, p. 585). 
Smith (2004, p.59) illustrated that prescribing errors may arise in the decision making process 
or in prescription writing. Errors in decision making may be due to lack of knowledge about 
the patient, drug or both; monitoring of treatment may be inadequate or lacking. Errors in 
prescription writing may be due to poor communication, inaccurate transcription, or unsigned 
or illegible prescriptions. Errors may be due to person or systems' factors or a combination of 
both (see Figure 1.1). 
Figure 1.1 The Persons' and Systems' Approaches to Medication Error 
THE PERSON 
Forgetfulness 
Inattention 
Poor motivation 
Carelessness 
Negligence 
Recklessness 
Distraction 
CAUSES OF ERROR 
Error provoking 
conditions within the 
workplace e.g. time 
pressure. understaffing. 
inadequate equipment. 
fatigue. inexperience. 
Weaknesses in defences 
e.g. un\tvorkabte 
procedures. deSign 
deficiencies. equipment 
failure 
APPROACH 
Nurses 
Physkians 
Surgeons 
Anaesthetists 
Pharmacists 
Other healthcare 
\rvorkers 
THE SYSTEMS 
APPROACH 
Poster campaigns 
Procedu re revie\ov 
Disciplinary action 
Threat of litigation 
Retraining 
Naming, blaming and 
shaming 
REACTION TO ERROR 
Error is generalised 
rather than isolated 
System is reviewed to 
limit the incidence of 
error 
System is reviewed so 
that if an error occurs its 
damaging effects are 
minimised 
Source: Smith, ].,2004. P 27. http://1JJIIJipfemeba.org.ar/fondacion/ qmenessomos/Novedades/ 
medicationsaft!J2.pdf 
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The Medication Errors Panel (2007, pp.2-3) defined the type of medication errors in the 
community setting as three general types that can occur: those related to the prescribing 
process; those that occur when the medication is dispensed at the pharmacy; those related to 
the consumer's use of the medication. 
Prescribing Errors: the first step in obtaining a prescription medication occurs when a 
consumer visits a physician or other health care professional with prescribing authority and 
receives a prescription. In order to avoid selecting a drug that could be inappropriate or 
harmful to a patient, it is important for the prescriber to have access to the patient's complete 
health information record at the time the patient is being seen. The patient information should 
include all medicines the patient is taking, lab test results, other physicians the patient has seen 
and any past hospitalizations or drug allergies. 
Dispensing Errors: dispensing errors occur when a patient is given a medication other than 
the one intended by the prescriber. These types of errors ate often the result of sounds like or 
look like drugs, the dispensing of the "right drug" to the "wrong person," often the result of 
similar names shated by several members of a family, many of whom may speak limited 
English. 
Administration/Medication Use Errors: a key chatacteristic of the community setting that 
contributes to medication errors is that medication is administered by persons who ate not 
trained health cate professionals. This is in sharp contrast to inpatient hospital settings where 
prescribers write orders for medication on patients' medical charts and drugs ate subsequently 
administered by health cate professionals. In hospitals, patients are often passive and rely on 
others for their treatment. In community settings the opposite is true and medication use is 
almost completely dependent upon consumer knowledge and motivation which can often be 
lacking. In fact, it has been estimated that people who ate prescribed self-administered 
medication typically take less than half the prescribed doses. Many consumers simply do not 
understand what medication they ate taking, their importance, their contradictions, or proper 
usage. In addition, consumers may not be asked by their health cate professionals which non-
prescription medication or supplements they are taking and may not know the importance of 
volunteering this information to avoid problems such as therapeutic duplications or 
interactions. As the majority of medication errors in community settings ate made by 
consumers, it is cleat that real progress will require significant efforts to improve consumers' 
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knowledge, skills and motivation to use their medication correctly. Health care professionals 
and others involved with prescribing, dispensing, administering and monitoring medication use 
in community settings can all help to achieve these goals. 
The Americans Society of Health-System Pharmacists has described common causes of drug 
administration errors as shown below: 
• Ambiguity in the way the strength appears on labels or in packaging. 
• Drug product nomenclature ~ooks alike or sounds like other names, use of lettered or 
numbered prefixes and suffixes in drug names). 
• Equipment failure or malfunction. 
• illegible handwriting. 
• Improper transcription. 
• Inaccurate dosage calculation. 
• Inadequately trained personnel. 
• Inappropriate abbreviations used in prescribing. 
• Labelling errors. 
• Excessive workload. 
• Lapses in individual performance. 
• Unavailable medication (Smith, 2004, p.S9). 
Cousins and Heath, (2008, pp. 5 - 6) identified the types of Medication Errors (MR) such as 
prescribing error, improper dose/quantity, omission error, unauthorized/ wrong drug, wrong 
patient, extra dose, wrong time, drug prepared incorrectly, wrong route, and wrong 
administration technique. They also identified the common causes of MR such as performance 
deficit, procedure/protocol not followed, documentation, communication, knowledge deficit, 
transcription inaccurate/omitted, written order, calculation error, abbreviations, verbal orders, 
computerized prescriber order entry, computer entry, dispensing device involved, 
contraindicated, drug allergy, system safeguard(s), and monitoring inadequate/ lacking. 
About 1.8 million prescriptions are written by general practitioners in the UK every day and an 
estimated 0.5 million in hospitals. The standard of prescribing is generally high but patients are 
too frequently harmed through avoidable errors. Prescribing errors occur for a variety of 
reasons, including inadequate knowledge of the patient and their clinical condition, inadequate 
knowledge of the drug, calculation errors, illegible handwriting (see Figure 1.2) drug name 
confusion and poor history taking. Personal and environmental factors, such as fatigue' and 
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workload, arc also important conttibutory factors. Prcscribing errors are po tcnriaUy the mo t 
serious o f all types of mcdicarion erro r as, unkss detected, they may be repeated systcmarically 
for a prolonged period. I t is important that all prescribers, whctber doctors o r, increasingly, 
nurses, pharmacists and other health pro fessionals arc aware o f the principles o f safe 
prescribing and of potenrial risks (Smjtb, 2004, 1'.32). 
Figure 1.2 Printing and Illegible Handwriting on Prescriptions 
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]11 the 1<, 406 claims were made aga_inst cQ,nmunily pharmacist tncmbers o f the atj nal 
Phannaceurica l Associa rion (N pA) in 2001 as a result of dispensing cr.rors. N P.i\ mcmbcrship 
comprises the owners of around 11 ,000 pharmacies in the UK dispensing more than 600 
million prescriprjons each year. CL'lims data does not provide reliable cstimates of the frequency 
o f dispensing errors that occur in cOl)unllni ty pharmacies as these incidents are only repo rted 
when a professional indemn.i ty claim is made against thc pharmacist. In 1996, a o nc-week audit 
in fo ur commun.i ty pharmacies in G lasgow reported cl,.t 50 dispensing errors occurrcd on 
5,004 prescripti ns (0.99%). Most o f the errors involved supplying the wrong strengt.h (36%), 
wrong drug (36%), or incorrect labelling o f the product (14%). More recently, an eight-week 
sllldy in four commulli ty pharmacies in I-lull and East Riding found that 39 dispensing errors 
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(0.08%) and 247 near misses (0.48%) were reported fro m 51,357 dispensed items (56 incidents 
per ·10,000 items dispensed). The mos t common types o f incidents recorded were incorrect 
strength o f medication (23.1 %) , incorrect drug (19.2%), incorrect quantity (17.3%), incorrect 
dosage foan (16.4%) and incorrect label 15.7% (Asbcroft, el ,,1.,2005, p. 5). 
Halvorson (2007, 1'1'.40 - 43) reported how care linkage deficiencies occur in A.merican heal th 
care. A patient with twO diseases will o fteo have two doctors. Since two doctors wri ti ng two 
prescriptions generally do not interact and also have two separate papet fil es fo t their care ite 
medical records, the first presctiption that wa w ri tten for the patien t is too o ften totally 
unknowo to the second doctor who writes the second prescriptioo. Adverse drug events 
(A D Es) are the most common cause of medical errors in hospitalized patients. Roughly 5% of 
patients' cxpcticncc a medicatio n e rror. Although not all medication erro rs cause harn1, many 
do-and in addition to the hUlTh1n costs, they can add 20% to the cost of the hospital stay. 
Doctors who use paper medical records have no way of preventing f\DEs unless the patient 
can recall his own p rescription history. Each year, more than 700,000 people are treated fat 
adverse drug c\rcots in cJncrgcncy rOOlns in tbe United States; unintentional o\Tcrdoscs arc the 
most common problem. Hah'orsoo added that wc could give doctors interactive electronic 
tools to help remind each physician of poteotial dangerous drug interactions at the critically 
important point in time when prescriptioos arc written. Computer programmes could also 
advise the doctor about lab test findings and their po tential significance, and even remind 
physicians of the best current science fo r a particular condition. T he computer could also very 
easily and consistently trigger specific reminders for doctors about which care steps arc needed 
next fo r a particular condition fo r a particular patient. I f wc want to create berter, more 
consistent care that i"formation needs to be easily available to doctors in ways tI,ar can be 
achieved only by a computer (sce Figure 1.3). 
The British Department o f H ealth reconunends ti, e wider use o f electronic I rescribing to 
reduce the r isk of medica tion errors. Electro nic prescribing is supported by Computerized 
Physician O rder Entry (CPOE) systems. The term CPOB refers to a variety o f computer-based 
systems fo r ordering medications, which share ti,e corrunon featmes o f automating the 
medication rdering process. T he CPOE systems can ra nge fro m systems that only pw\,ide a 
list o f possible medica tions that the pbysiciao can choose fro m, to sys tems providing varying 
levels of decision support, including checks o f drug-drug interactions, drug-allergy 
contraindications, or checks of prescriptions concerning the patient's recent laboratory results. 
--------------------------------------------------------------------------------------------------
- 6 -
Chapter-l Introduction 
-------------------------------------------------------------------------------------------------
AU those checks can lead to alerts and remi.nders given ro the orderi.ng phy ici.an in case 
problems arc detected (Anunenwerth, 2008, pp. 585 - 590). 
Figure 1.3 Access Information from Case N otes 
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11,e nited States already has considerable experience with electronic prescribing and robotic 
drug management systcms and thcre is now increasing evidence from a small but growing 
numl er of development in the K that appropriate application of Lnfonnation Managemen t 
and Technology (l1vl&1) can reduce error. These include c1.ectronic prescribing, computerised 
decision support, robotic pha.unacy clispensulg machines, bar-cocling and computerised 
medication administration records (sce Pigurc 1.4). The key benefit to the computerizi ng, 
prescribing, dispensing and admillistration or drugs is that mformation about the patient and 
the drug is centralised and available to anybody who has to make decisions about these 
complex processes (sec Figure 1.5) . Crucially, data about the patient and the drug being 
prescribed arc linked, enabling cross checks to be made and problems, such as 
contrainclications and dosing errors, to be identified and resolved (Smith, 2004, 1'.121). 
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Figme 1.4 Electronic Patient File Improved Treatment Quality 
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FiguIe 1.5 Traditional Patient Folders and the Patient Detail Screen 
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Electronic prescribing offcrs d,e additional benefit of releasing phannacy sta ff from routlD e 
prescription checking. Currently, prescribing errors are identified retrospecti"cly - ideally before 
the patient receives the drug - and the pharmacist then has to contact d,e prescriber to review 
ti,e prescription. E lectronic Systems have the po tential to check automatically for dose errors, 
drug-drug and drug-d.isease interactions and. to provide immediate alerts. Time can then be 
allocated from prescription checking to providing wider medicine management services and 
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advice o n the more complex issues of drug selection (sce Figure 1.6), drug adrn.illistra tion and 
111ouiro ring o f respo nses to treatment. 
Compu terized prescription entry in the US has been shown to reduce the rate o f serious 
medication erro rs by 55% and d, e rate of all errors by 83%. However, caution needs to be 
exercised in translating this appa.rent d.ramatic improvement in prescribing <[uali ty into K 
hospitals, as trad.itio llal US practices involve ex tensive transctibing fro m case no tes. To date, 
electronic prescribulg has been implemented in only a sma.lI number o f N HS hospita ls ((ibid, 
2004, p.1 24). 
Fig ure 1.6 Tablet PCs and other forms o f Mobile Computing 
Used in the H calthearc Indus try 
SOJlr,-c: Tb. I aliolla/ ePrw:ribillg PaliclIl Softly illitialive (i'JEPSJ). bllp:/ / www.pmelVswire.conJ/lIJllr/A/Is,-ripls 
/26 166/. (/lId Blbi,-oll. bttp:/ / IVlvlVjlllc l .eom/ l:'.IbicolI/ beallbearc.hlllJ 
Bar-code technology is familiar thro ugh its widespread use in tbe retail sector, but this 
technology also has tbe potential to unprove patient sa fety by scanning codes on the drug, 
presctiption and patient at the rime of administration, tbus reducing the risk o f incorrect drug 
errors. Pharmacy and ward stock management cou.ld be improved by use o f this sys tem which 
would reduce the risk o f drugs being out o f stock - o nc cause of omission error. As shown Ul 
Figure 1.7 Patients .. :e Given a Paper Prescription with a Barcoclc and Serial umhe r on It, 
Scanning the Barcode in the Participating Pharmacy .AlIows the Computer to Downloacl 
Details o f Presclibed [tern s from a Central Computer. 
--------------------------------------------------------------------------------------------------
- 9 -
Chap ter-l Introduction 
Bat-coding is widely used in the US to manage medication in hospitals. In fact, the Department 
fVeterans' Affairs ryA) has implemented a sys tem in all 172 o f its health care institutions. ·11,e 
US Food and Drug Administration (FDA) had given notice o f a proposal for mandatory bar-
coding o f all drugs and biological products with the principal aim of reducing medication 
errors. iVIecUcation Admiltistration Records (M.ARs) io hospitals arc prescription sheets on 
which deta.ils o f each dose given were also recorded. In most UK hospitals these were hand-
written. A mbiguous, incomplete or illegible records arc a f.requcnt cause of me lication errors 
and feature prominendy in error inquiries (ibid, p125). 
F igure 1.7 Bar-Code T echnology 
SOllrce: Tbe PbamJacelllical JOIln/al. 2003. 110/270, P395. bttp:/ / Ivww.pbarmjcofIJ/ ptlf/ IIClvs/pjj0030322_ 
cb(JJlge.pdf (JfId Tbe Pbartnacelllical JOllmal. 2002. 1J01269, P242. bltp:/ / lVfJJlv.pbarmjrollJ/ pdf/ lIews/ pj_ 
20020824 _etp.pdf 
In Jeddah , the health sector have restricted ulformation technology systems to administration 
and booking appointments. Patient reco rds tJ,ar include medical history, di,'goostic tests, x-rays, 
er sca ns, laboratory treatmcnts and ultra-sounds, arc still kept in traditional paper folders. 
Health pl"Ofessionals consider this an inefficient medlOd whco dte)' arc required to make 
treatment decisions; most of them still prescribe medication using handwritten scripts. 
Phaenacies, medicine distributors, supplier· and pharmaccutic,,1 companies arc working in 
markets widlout infotmation transferring systcms such as "~lcctronic Mail or World Wide Web 
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WWW" and arc thus still marketing medicines by visiting customers, o ffering samples or 
conttibuting gift · or donations. 
iVLorcovcr, when I harmacics need to carry out inventories of remaining stocks of mcdka ljon it 
is necessary to do this by traditional methods; in fact, even though a sizeable number of 
commerc.ial cstabljshmcnts use barcodc labels the medication trade sectors have not achjcved 
this. The key point observed from this system is the lack of medication prescribed which is not 
available at the time required and which could take rwo to three hours to locate in other 
branches. 
Other factors have to be considered when dea.ling with the problem of presctiption errors. For 
example, do the annual statistics of the I'vunistry of Health really reflect the reali ty of the health 
carc provided and do they ta.ke prescription e.rror into account? 
1.2 Statement of the Problem: 
i\ group of observations by the resea rcher fra med the idea for cl,is study. The majority of 
government and private health providcrs in Jeddah arc still unable to use information 
technology systems for their patient records; it has also been noted that cl,cre arc difficulties 
facing the health services widl regard to decreasing medical errors. ' I11C inefficiencies of the 
manual medical records systems in use in the health services led to the following problems: 
• 
• 
• 
• 
• 
• 
Delays in providing the correct informati n to doctors for consultation to revicw patient 
history. 
Delays in creation and completion o f ledical Record (M.R) patient folders and delays in 
the treatment decision making process. 
Incorrect names of patients arc often entered into rhe medical record systcm. NIHny names 
arc similar and / or resemble each other. Wbere this OCCllIS documents arc often pu t i.n the 
wrong medical records. 
' l1,crc is no linked in ternal medical record system between different departments e.g.: 
laboratories and radiolob'Y' Therefore, patient data is Inst between departments. 
Illegible handwrirtcn prescriptions arc emered in the manual system and this mal' lead to 
medica cion errors. 
Physicians have li ttle up-to-date knowledge o r access to medication li terature. They arc still 
using manual references to check the side effects of medication, allergies and/ or their 
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• 
substitutes, as well as a lack of knowledge of whether the drug is available at pharmacies or 
suppliers within the market. 
Decision makers i.e. l\lfinistry of Health (MOH), nationa l and imernational pharmaceutical 
companies have difficul ty in obtaining statistica l details which reflect the reality of the 
hea lth SCl.viccs} slIch as medjcation, prescribing and consumption. These statistics arc not 
coLl ected or reco[ded via a direct computerised system with all departments. 
1.3 Aim of the Research: 
'The main aUl1 S were to: 
• Cain an understaoding of the problems which physicians, pharmacists and the general 
public face regarding the method of prescribing medication in Jeddah, Saudi Ara bia and to 
clari fy the ways of systematization of the dispensing and supplying o f medication for 
prescriptions at pharmacies as well as to highlight tJ,e impact o f these methods on the 
health services . 
• To realize the current situation of the role of the use of Information Communication 
Technology (1C1) and the information systems to improve this part of health sen ,iccs at 
the governmental and priva te health sectors, the Ministry of Health (MOH) , the local 
phannaceutical companies and suppliers. 
1.4 Objectives: 
The objectives of the research were to: 
1) Evaluate the proportion of thc used methods by the physician to prescribe medication and 
illustrate how physicians receive information to update Ulcll practice. 
2) Definc ule uscd systcm at the pharmacies to receive the prcscrjptions from the health 
sectors anu the currcnt situation of the systematization of dispensin> and supplying o f 
Incdication. 
3) Invcstigate the problcms, which the patients face with U1C current method o f mcdication 
prescribing. 
4) Clarify the role of the rVfinistry of I-lealul (MO H) in developing a phanuacy sys tem and a 
medication prcsctibing mcthod. 
S) Clarify ule role of local phammceu tic,,1 companies, providers aod distribu tors in medication 
sLlpplies and tlw information systems they use to suppl), U1C health sectors. 
------------------------------------------------------------------------------------.-------------
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6) Highlight tbe optimal information systems, which ensure the methodology of pharmacies 
and meclicacion informacion sys tems, in developing bealth service sectors. 
1.5 The Hypotheses of the Research: 
A. Tbe health sectors in Jeddah City hIck information technology and communica tion systems 
to update knowledge and availability of merucation. 
13. In Jeddah City regular use of the traditional methods of prcscljbing medicatjon leads to 
defective medication services. 
C. Health professionals and patients lt1 J eddah City emphasise the problems and 
rusadvantages of the current method of merucation prescribing and prescriptions. 
D. T he Ministry of f-lealth, pharmaceutica l compa.nies and suppliers have been unable to 
develop medication services; as a result they requ.ire an informatio n systc_D1 to p_rovidc real 
statistics about the size o f merucation prescribing and consumpcion. 
1.6 Significance of the Study: 
The significance of tbe study is given as follows: 
1. According to cl,e literature review of hea.lth in formatics, tills research is the first study in 
this field in Saudi Arabia. 
2. The local pharmaceutica.! companies, suppljers, pharmacies and auxilial)' groups embody 
the main medical sClv iccs; this research will study the environment of the information 
system and the systematization of tJ,ese sectors and will ruSCllSS the concept of esrablishjng 
information systems t manage the supplying of medication and the operating of 
pharmacies. 
3. Jeddah is the second larges t CIty in Sa udi Arabia; it has a large number o f health 
professionals that will bell' tJ,e researcher to apply his research. The outcome o f thjs 
research and the recommendations will help the health services in Jeddah to develop. It is 
expected that this study will be adopted genera lize the system in used as a model to the 
govetllment and private health sectors in Sauru Arabia. 
4. This research is consistent Wi tJl tbe new KSt\ govemment po licy to establisb E -
Government. Tt is anticipated that tJ1e information system that will be suggested by this 
researcb wiU be designed as a future support system for the government and priva te health 
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sectors which will help in decision-making. 
5. It is antici pated that the outcome of this research wi ll be useful for future Ministry of 
Health planning in the area of medication stTategy. In add ition, the recom mendati o ns 
w ill serve as a reference for other researchers in the health illformatics field. 
1.7 Definition of Research Title: 
To understand the research terms, the researcher defines the research title as foUows: 
1.7.1 Pharmacies: 
These include organisations respoosible for tbe sys tematization, ti,e supplying and the style o f 
prescJjption and medication prescJjbing in the government and private bealtll sectors in 
Jeddah. Commollly, rhese pharmacies prescribe inirial medica tion by prescription at no cos t o r 
by sale. Repeat medication is accessible tn patients, who do not bave to visit ti, e physician or 
meet o ther prescription requirements. UsuaUy, ti,e location of the pharmacy o f government 
aod private hospi tals is inside the building Ot near ti,e entrallce. Most community pharmacies 
were not cswblished and designed to be pharmacies. The Ministry of Health and ti,e 
municipality bave regulated the size of pharmacies to a minimum size; however, therc is no 
maximum limit which is ultimately left to tI,C responsibili ty of the owner. 30% to 40% o f ti,e 
space of the pharmacy should contain medication and ti,e remainder should be devoted to 
health materials and medical equipment, as weU as to beauty products. With regard to working 
hOllIS, pharmacies should remaUl open between sixteen to twenty four hours 7 days a week. 
1.7.2 Medication: 
Pharmaceutical items which bave been autborized by the Ministry of Health for circulation and 
which have diverse sources, such as local cornpanies rJiM either produce o r import fro m 
va rious countries such as the Un.i ted States, tI)e United Kingdom, Germany or Canada via local 
suppliers and importers. Ministry o f Healtll regulations prohibit ti,e selling of medication 
without prescriptions; however, there arc no controls o r checks. 
1.7.3 Information System: 
Computer programmes arc used daily at pharmacies, physicians' clinics (surgeries), 
pharmaceutical companies, suppliers and at ti,e Ministry of Health. T lus system was created to 
systematise ti,e archi\' ing o f records as well as medica tion services. The sys tem is also Linked to 
a database which is able to send electron.ic prescriptio ns from phys icians' clinics (surgeries) 
--------------------------------------------------------------------------------------------------
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directly to the pharmacies or to any place connected wi th ti, e health service. 
1.8 Organisation of the Thesis: 
T he tI,esis is organised into nUle cbapters. The scheme o f tI,esc chapters is illustta tcd in f'igntc 
'1.8. 1\ brief description of each chapter is included here to serve as a summary of tbe tI,esis. 
I n Chapter 'I , an in troduction to the thesis subject is presented witll extended detail. It highlights 
the need fo r this researcb, its aims, objectives and its significance. 
'I n Chapter 2, a background to ti,e stlldy presen ts ti,e healtll system in Saudi Arabia; ill addi tion 
statistics detailing about tbe governmental and private healtll secto rs and the.iL" services are given. 
Chapter 3 presents a review of rclevilllt literature on the research subject It provides a definition 
o f me development of me medica tion and pbarmacies' information technology systems (ITSs) 
and its services in developed coun tries, in developing countries and in Saudi Arabia, 
In Chapter 4, a general review about research methods is prcseoted; ti,e research methods 
employed ill the study and a discussion of the appropriateness o f the selected metllOdology fo r 
this research is discussed. FlU'thermore, the questionnaire and interview design are co nsidered, 
also Soft Systems '[ethodology are preseoted. 
10 Chapters 5 and 6, the results o f tbe survey da m which was collected from the empirical dam 
collection is described and analysed. Chapter 5 presents lUld discusses tbe data and an analysis o f 
the intetviews is presented in Chapter 6. 
Chapter 7, focuses on ti,e systems intervention and ti,e implementa tioo, the di fferent stages of 
tile Soft Systems IVletbodology to illustrate ti,e 'problem situation' which was identified by and 
employed by the outcomes of ti,e data collection in Chapters 5 & 6. All seveo stages o f the So ft 
System Metllodology (5 Iv\) arc identified and a number of ways to improve ti,e 'problem 
situation' follow from the tI,ree root definitions established. O utpu t from me Soft Systems 
MedlOdology to investiga te organisational cbange is also considered in tbe form of organisational 
models. 
In Chapter 8, illl overall summary and discussion of the results of the system intervention is 
presented. 'll,e elements of effectiveness in the isslles o f tlus study arc discussed. 'fhe 
contributions to knowledge as a resul t of the rcse'l,rch study are outlined. 
Chapter 9 presents tbe conclusions of ti,e maUl findings and recommendations regarding d,C 
implementa tions of Pharmacies and me Medication Information System, 0)'tvITS) which refers to 
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the aims and objectives of the thesis. 10 .dclition, suggestions for fumre work .od research, fo r 
the futUfe changes arc made. 
Figurel.8 Research Structure 
1. Introduction 
2. Background I 
3. Literature Review 
.---------~ ~/~--------------------------------------~-, ~ 
4. Research Methods I 
t 
5. Data Collection and Questionnaire AnaJysis 
6. Data Analysis Interview Survey 
..... 
I \/ 
7. Systems Interventions 
...... 
8. Discussion 1c;;; ....... 
L---C::::-~>I: 9. Conclusions and Recommendations I 
--------------------------------------------------------------------------------------------------
- 16 -
I 
I 
I 
Chapter-2 Background 
-------------------------------------------------------------------------------------------------
2. Background to the Study 
2.1 Background: 
Jeddah is loca ted in the western region of Saudi Arabia and on the eastern coast of the Red Sea. 
The geographical position is 29.21N, 39.07£ and the area of Jeddah represents 3.3% of the 
total area of Saudi Arabia. it has a paved coastline which stretches fo r about a hundred 
kilometres longitudinally from north to south ; its population is 12.3% of the to tal census o f 
Saudi j \ rabia. (sec Table 2.'1). 
Table 2.1 Tbe Proportion of tbe Census and the Geographical Area 
of Saudi Arabia and Jeddah, 2004 
The Census The Geographical Area 
The Location & & 
The Proportion Tbe Proportion 
22673538 11 2,250,000 km
2 
Saudi Arabia 87.7% 
11 
96.7% 
Jeddab 2801481 11 74762 km
2 
12.3% 11 3.3% 
Note: Based o n Population and Housing Census 2004. 
Source: Central D cparunenr of 'taoscics & fnfoID1ation Ministry of Economy and Planning. 
Figure 2.1 Saudi Arabia 
-.;:;;' 
~. 
SOl/m : Googlc ctlltb 06 Dcwllber 2009 
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Figure 2.2 J eddah Map 
SOIln-e: Google eOlt/; 06 Dmlllber 2009 
2.2 Health System in Saudi Arabia: 
According to the Eighth Development Pla11 (2005 -2009) which was issued by the MiJlistry o f 
Economy and Planning, health services have achicved remarkablc progress in record time in aU 
respects, including preventive and curativc care, as well as maternal ,uld child care. This is 
[efleetcd in imptovements in health indicators. Over the past two decades, the mo rtality o f 
cllildrcn below 5 years of age has declioed from 85 to 22 dcaths per '1000 livc births, while infant 
mortality has dmpped from 65 to 18 deaths per 1000 live births whereas life expectancy rose 
fmm 61 to 71.9 years in 2003, In fact, health development indicators arc now weU ahead of those 
of the midrUe-income group o f nations, as weU as o f most Arab states. 
11lC Eighth Development Pla11 (2005 -2009) empbasised that, 1J0cwithstanding tbe remarkable 
acruevemems made, bea.! tb ScMces faced several chaUcnges that included the need to raise 
further efficiency o f the services provided, secured funding for the improvement of essentia'! 
services and to ensure universal sustainable access. Overcoming these challenges will help the 
Kingdom keep pace with COLlnl:L;eS that have an advanced level of buman development. 11,e 
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progress of health services, both quantitatively and qualitatively, under the Seventh Plan led to 
marked improvement of health development indicators. In 2003, there were 338 hospitals with 
48,761 beds, 33,340 physicians and 69,273 nursing staff. In addition, the Ministry of Health 
(MOH) provided primary healthcare to the population through 1804 primary healthcare centres 
Health Services provided by MOH covering all urban and rural areas. In the same year, the 
private health sector consisted of 105 hospitals with a total of 9,337 beds, 1,059 dispensaries, 795 
clinics, 59 medical laboratories, 12 physiotherapy centres, 3,228 pharmacies and 286 drug stores; 
and its manpower comprised 9,929 physicians, 13,848 nurses and 6,578 health technicians. While 
the share of the private sector in health infrastructure remained unchanged, it made a relative 
improvement in the volume of the health services it provides, with its share in total patient visits 
to hospitals and health centres increasing from 16.9% in 1999 to 18.6% in 2001 and its share in 
the total number of in-patients increasing from 25.6% to 26.4%. 
The Eighth Development Plan (2005 -2009) clarifies that, the MOH is the major government 
agency entrusted with providing preventive, curative and rehabilitative healthcare for the 
population. In addition, King Faisal Specialist Hospital and Research Centre admits cases that 
require advanced specialist treatment and' conducts research in health. Through colleges of 
medicine, Saudi universities also contribute to the provision of specialist curative services, 
conduct medical education and training programmes as well as carry out health research, in 
collaboration with other research centres. Furthermore, the Saudi Red Crescent Society provides 
emergency medical services to the population, as well as to pilgt1ms and Umrah performers. 
Whereas the military and security agencies provide medical services to their staff and to segments 
of the genetal public, while school health units provide primary healthcare to students. Health 
facilities of the General Orgacization for Social Insurance and the General Presidency of Youth 
Welfare provide health services for certain categories of the population. The Royal Commission 
for Jubail and Yanbu provides health facilities for employees at the twin industrial cities. 
Furthermore, the private sector provides health services through health facilities around the 
country. 
The Eighth Development Plan (2005 -2009) mentioned that, under the Seventh Plan, significant 
steps were taken to develop the health system; key among these were the creation of the Health 
Insurance Council and the issuance of the relevant bylaws and regulations on 8/6/2002. Under 
these regulations, Health Insurance Law will be applied in three phases over a period of three 
years. In the first phase, the law will apply to companies and establishments with a workforce of 
more than 500 persons. The next phase will include companies employing more than 100 
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workers, while the third phase will extend the application of the law to all businesses and 
individuals covered by it As actual enforcement of the law has not yet started, action will be 
taken to speed up completion of all the requirements of the preliminary phase, so that 
enforcement can be initiated as soon as possible. In a later development, the Council of Ministers 
Resolution have approved the structure of the new integrated health system aimed at ensuring 
provision of comprehensive and integrated healthcare to the entire population. Moreover, steps 
have been taken towards applying the system, such as the creation of the Health Services Council 
The plan points to the Saudi Food And Drug Authority (SFDA) which was created in 2003. It is 
established under the Council of Ministers resolution as an independent body corporate that 
direcdy reports to the Premier. The Authority objective is to ensure safety of food and drugs for 
Human and animal consumption,safety of biological and chemical substances as well as electronic 
products from hannful effects on public health; and accurate calibration and safety of medical 
and diagnostic equipment The authority is also mandated to formulate clear policies for foods 
and pharmaceuticals; conduct applied research and studies in related fields; monitor regulations 
and procedures pertinent to licensing of food, pharmaceutical and medical equipment 
manufacturers as well as exchange of information and creation of a food and medicines database. 
The authority will operate on a commercial basis and will undertake its functions in two phases. 
In the first phase, which will last 5 years from the date of the Resolution, the authority will 
undertake the standardization, control and supervisory tasks necessary for proceeding to the 
second phase, in which it will embark upon specific implementation tasks to achieve the 
objectives set in its mandate. Under the Eighth Plan, the Commission will initiate work to create a 
database, build a main research centre, a central reference laboratory branch, laboratories and an 
administration building for the authority. 
The main purpose of the SFDA establishment is to regulate, oversee, and control food, drug, 
medical devices, as well as to set mandatory standard specifications thereof, whether they are 
imported or locally manufactured. The control and/or testing activities can be conducted in the 
SFDA or other agency's laboratories. Moreover, the SFDA is in charge of consumer awareness 
on all matters related to food, drug and medical devices and all other products and supplies. The 
main objectives of SFDA can be oudined as follows: 
• Observe the safety, security, and effectiveness of food and drug for human and animal 
consumption. 
--------------------------------------------------------------------------------------------------
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• Observe the safety of complementary biological and chemical substances, cosmetics and 
pesticides. 
• Observe the safety of medical devices and its impact on public health. 
• Ensure accuracy and safety of medical and diagnostic devices. 
• Launch clear policies and procedures for food and drugs, as well as plan to achieve and 
implement these policies. 
• Conduct research and applied studies to identify health problems, their causes, detennine their 
impact on the public, with the consideration of methods for research / studies evaluation. The 
authority shall establish scientific bases for awareness and consulting services and executive 
programs in the fields of food and drugs. This can be accomplished through the recruitment of 
experts & specialists or through the partnership with research bodies such as King AbduIaziz 
City for Science and Technology (KACS1) and/or universities research centres. 
• Control and supervise licenses, procedures for food, drugs and medical device manufacturers. 
• Disseminate and exchange information with local and international scientific and legal agencies, 
as well as set up a database for food and drugs. 
The Eighth Development Plan (2005 -2009) highlighted that, the manpower employed in MOH 
increased from 94,669 in 1999 to 104,540 workers in 2004, with the share of Saudi manpower 
increasing from 59.5% to 66.6%. In that period, the share of Saudi nationals in the total number 
of physicians rose from 19.5% to 21.8%, their share in the total number of nursing staff increased 
from 26.9% to 31.1 % and their share in the total number of ancillary medical workers went up 
from 56.3% to 61.4%; as compared to the targets set by the Seventh Plan of 25%, 45% and 65% 
respectively. Saudization of manpower is an important national issue for the health and all other 
economic and social sectors. However, the relatively Iow numbers of Saudi medical and nursing 
staff has special significance, since efficient delivery of health services requires familiarity with the 
language, social and cultural values and traditions of the country to ensure effective 
communication between health workers and service recipients. Therefore, efforts should be made 
to increase numbers of Saudi medical and nursing staff, through the setting up of medical 
education facilities; increasing the absorptive capacity of colleges of medicine, nursing and health 
sciences; increasing scholarships; maximizing private sector contribution to medical education; 
application of modem distance education technologies, particularly in training and continuing 
education. 
The Eighth Development Plan (2005 -2009) indicated that, under the Seventh Development 
Plan, actual financial expenditure of health sector development Programmes (MOH, Saudi Red 
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Crescent Society, King Faisal Specialist Hospital and Research Centre) totaled some SR80.1 
billion, amounting to 98.4% of the Seventh Devdopment Plan target Notwithstanding the 
continued progress of health services, devdopments raise sevetal issues and challenges that 
should be dealt with under the Eighth Development Plan. 
The Eighth Devdopment Plan (2005 -2009) also emphasised that, demand for health services is 
increasing steadily, driven by several demographic, economic and social factors; key among these 
are the relativdy high population growth rate, growing awareness by the community of the 
importance of healthcare, particularly preventive healthcare; changes in disease patterns, with 
increasing incidence of non-communicable diseases, such as cardiac diseases, diabetes, cancer and 
geriatric illnesses; and the high rate of traffic-accident injuries. Moreover, these diseases and 
injuries require high-cost treatments and there is, in addition, the need for continuous acquisition 
of advanced medical equipment Emphasis should therefore be placed on meeting the increasing 
demand for health services, through increased provision of services, improving the efficiency 
with which existing facilities are utilized and transferring some government hospitals to the 
private sector. In addition, the Eighth Devdopment Plan points to the role of the private sector 
that should be strengthened, particularly in view of the targeted universal application of health 
insurance law. The state would then focus on ensuring availability of highly efficient health 
services in all parts of the countty to all segments of society, along with regulating services and 
monitoring their performance and quality. 
Furthermore, the Eighth Devdopment Plan highlighted that government health facilities are 
currendy running through a centralized financial and administrative system that fails to provide 
the indicators necessary for measuring performance. The plan emphasised that, it is important to 
centralize planning and coordination tasks at the national level, efficient implementation of health 
services requires giving wider powers and responsibilities to regional and major units, such as 
hospitals. Thus, the plan highlighted that, as much power and responsibility as possible should be 
given to local units, with hospitals and healthcare centres becoming independent cost centres, 
governed by an accounting and evaluation system based on well-defined investment, operational 
and quality standards. In this way, productivity can be improved and efficiency and quality of 
service can be further developed. In addition, further devdopment of service efficiency, requires 
monitoring perfonnance of medical and nursing staff and establishing clear definitions of the 
tasks and responsibilities of medical service providers. 
Notwithstanding the devdopment and expansion of healthcare se1'V1ces, disparities among 
regions and between urban and rutal areas pose a challenge to universal healthcare coverage. 
-------------------------------------------------------------------------.-----------.------------
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Standard service indicators, measured in terms of input/population ratios, may not be sufficient 
to identify demand for health services, particularly in rural areas with low population densities. As 
a result, consideration should also be given to population diffusion and geogrnphic dimensions to 
ensure that services are available within a reasonable geographical distance. Furthermore, the plan 
indicated that attempts should be made to ensure that all basic health services, notably maternity 
and childcare, promotion of health awareness, protective healthcare services, etc. are available in 
health cenrres located in rural areas. Since such areas are not attractive to the private sector 
compared to urban cenrres, the plan clarifies that, they should be given priority in progrnmmes of 
the government health services sector. 
Demand for MOH-provided health services under the Eighth Development Plan (2005 -2009) 
has been estimated on the basis of general service standards approved by the MOH and the 
specific needs of each region, taking into account geogrnphical distance, population dispersion 
and health conditions, effective health service planning, coordination and monitoring require a 
comprehensive integrated database of all relevant variables, as well as efficiency and performance 
indicators covering cenrral and regional agencies. In addition, a country-wide health information 
system linking all health sector agencies and units should be developed. Such a system would 
provide up-to-date comprehensive data and contribute to e-Government through automation of 
vatious procedures and processes. 
Population forecasts indicate that up to 2024, the Saudi population will continue to grow at a 
high rate, as a result of higher fertility and lower mortality. This increase will require additional 
health facilities and manpower to meet growing population needs and maintain service provision 
rates. Estimates also indicate that the proportion of the Saudi population in the 60-years-and-
above age group in the total population will increase by 2020, with life expectancy increasing 
from 71.9 to 77 years. In addition, features of the health situation and rates of incidence of 
vatious diseases will continue to change. Prevention and health awareness progrnmmes, 
implemented as part of primary healthcare activities, will continue to affect further reductions in 
the incidence of communicable diseases. In contrast, the incidence of non-communicable 
diseases and accident injuries will have a rising rrend due to urbanization, industrial development, 
increased population density and change of life style. The resulting changes in the demand for 
health services necessitate expanding particular types of provision. In addition, more segments of 
the population will be provided with healthcare services under the umbrella of the cooperative 
health insurance system. As a result the development strategy for the health sector aims to bring 
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healthcare services as fast as possible to the same quality and level of countries having high 
human development standards. 
Objectives: 
~ Continuing to provide preventive, curative and rehabilitative healthcare and facilitating 
access by the entire population. 
~ Developing and upgrading the efficiency of healthcare services. 
~ Improving the qualifications and Saudization of health manpower; 
~ Promoting the role of the private sector in providing healthcare services. 
~ Providing highly efficient emergency medical services. 
Policies: 
The following policies will form the basis for achieving the key objectives of the health sector: 
~ Providing and developing primary healthcare programmes. 
~ Developing maternity and child healthcare services. 
~ Controlling communicable diseases and reducing their incidence. 
~ Providing and upgrading efficiency of curative care. 
~ Increasing the scope of health service decentralization to ensure that powers are 
commensurate with responsibilities. 
~ Developing adequate regulations for operating hospitals on commercial ptinciples. 
~ Developing mechanisms and procedures for the quality assurance of services. 
~ Implementing a cooperative health insurance system. 
~ Linking health centres with relevant referral to general hospitals. 
~ Increasing the absorptive capacity of health education and training. 
~ Enhancing the scholarship programme. 
~ Transferring ownership of some MOH hospitals to the private sector. 
~ Expanding the coverage of emergency medical services. 
Targets: 
~ Opening 300 and constructing 1,250 primary healthcare centres in all regions. 
~ Achieving maternity and cbildcare indicator levels. 
~ Reducing the incidence of communicable diseases targeted for immunization to the levels. 
~ Opening 54 new hospitals with a total bed capacity of 6,200 and launching the construction 
of 42 hospitals with a total bed capacity of 9,200, in line with regional distribution. 
------------------------------------------------------------------------
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~ Reviewing current administrative and management structure and approving new ones. 
~ Implementing adequate regulations for operating government hospitals on economic 
principles. 
~ Reviewing service quality assurance mechanisms and procedures currently in place. 
~ Expanding the application of the health insurance system. 
~ Achieving full linkage between health centres and general hospitals. 
~ Opening 8 and constructing 22 health sciences colleges in all regions, as per the distribution 
to help achieve a Saudization level of 50% of total health staff, as envisaged by the Plan. 
~ Setting a target number of gov~rnment hospitals to be transferred to the private sector. 
~ Completing the development of the information technology network. 
~ Applying the smart card system and tele-medicine. 
~ Opening 150 and constructing 90 emergency centres and purchasing 750 ambulance 
vehicles to be distributed to regions and centres; making increased use of digital and 
wireless equipment to help reduce response time; and constructing landing pads for air 
ambulance services at 5 sites. 
A total of SR98 billion is earmarked in financial allocations during the Eighth Development 
Plan for the health sector (MOH, the Saudi Red Crescent Society, King Faisal Specialist 
Hospital and Research Centre). These allocations are earmarked to finance expansion in the 
construction of health facilities, support for primary healthcare, as well as protective and 
curative healthcare programmes. 
According to the Ministry of Planning, the latest Saudi Seventh Development Plan, (2000-2004) 
(see Tables 2.2, 2.3 and 2.4) shows the increase between 1998 and 1994 in the number of 
hospitals, beds and professionals in the Kingdom's health sectors. 
Table 2.2 Hospitals in the Government and Private Health Sectors between 1998 and 1994 
[;][;]1 Increase Hospitals No % 
Ministry of Health 173 182 9 5.2 
Other Government A2encies 34 39 5 14.7 
Private Sector 72 87 15 20.8 
Total 279 308 29 10.4 
-------------------------------------------------------------------------------------.----._------
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Table 2.3 Hospital beds in the Government and Private Health Sectors between 1998 and 1994 
IGBI Increase Hospitals Beds No % 
Minis!!! of Health 26878 27428 550 2 
Other Government ~encies 8357 9119 762 9.1 
Private Sector 6592 8485 1893 28.7 
Total 41827 45032 3205 7.7 
Table 2.4 Health Professionals in the Government and Private Health Sectors between 1998 and 1994 
1 
IGBI Increase Health professionals No 11 % 
PhIsicians 11 29227 11 30281 11 1054 11 3.6 
Nursing- Staff 11 61246 11 64790 11 3544 11 5.8 
Health Technicians 11 32167 11 38730 11 6563 11 20.4 
The United States Saudi Arabian Business Council, (2004, p 1-2) reported that the health sector 
budget was $6.48 billion and the total bed capacity was 47,339. More statistics about the 
government and private health sectors in Saudi Arabia in 2003 can be seen in (fables 2.5, 2.6 
and 2.7) below. 
Table 2.5 Saudi Health Sector Statistics (2003) 
Health Sectors Total 
Hos2itals 333 
Public Health Care Centres 1,791 
Public Dental Clinics 1,315 
Private Dis2ensaries 708 
Private Clinics 793 
Private Laboratories 59 
Private Phannacies 3,228 
Table 2.6 Ministry of Health Educational Sectors (2003) 
The Governmental Health Educational Sectors 11 Total 1 
1 Health Institutes 11 25 1 
1 Health Colleges 11 13 1 
--~----------------------- ---------- ---
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Table 2.7 Professionals in the Saudi Health Sectors (2003) 
The Professionals Total 
The Governmental and Private Doctors 33,719 
Minis!!y of Health Doctors 15,602 
Nurses 69,942 
2.3 Health Services in Saudi Arabia and Jeddah: 
According to the Health Statistical Year Book (2006) which was issued by the Ministry of 
Health Budget Appropriations for the MOH in relation to Government (by S.R 1.000) 2003 -
2007: 
• In 2003 the Government Budget was 209,000,000 and the Ministry of Health Budget was 
13,857,430 (6.6%). 
• In 2004 the Government Budget was 230,000,000 and the Ministry of Health Budget was 
14,756,350 (6.4%). 
• In 2005 the Government Budget was 280,000,000and the Ministry of Health Budget was 
16,870,750 (6.0%). 
• In 2006 the Government Budget was 335,000,000and the Ministry of Health Budget was 
19,683,700 (5.9%). 
• In 2007 the Government Budget was 380,000,000and the Ministry of Health Budget was 
22,808,200 (6.0). 
The number of hospitals and beds in the MOH in (2006): 
• The number of hospitals was 220 with an increase of 2 hospitals in comparison with the 
hospitals number in (2005). 
• The number of beds is 31877. The rate of beds to people is 13.5 beds/l0,000 people (one 
bed for 743 people). 
• The number of primary health care centres from 2003 to 2006 is 1925 in (2006) with an 
increase of 20 centres (1%) in comparison with the same number in (2005), each centre 
provides, on average, health services to 12300 people. 
According to the Health Statistical Year Book (2006) which was issued by the Ministry of 
Health, the private health sectors such as hospitals, dispensaries, beds and other medical 
facilities in J eddah in 2006 were as follows: 
• Hospitals: 33 
------------------------------------------------ -----------------------------
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• Dispensaries: 189 
• Private Clinics: 113 
• Company Clinics: 65 
• Polyclinics: 175 
• Physiotherapy Centres: 15 
• Beds: 3101 
• Laboratories: 29 
• Pharmacies: 871 
• Drug Stores: 87 
(Tables 2.8, 2.9 and 2.10) clarify the statistics on health sectors and services and medication 
consumption in Jeddah, which were accumulated by the researcher. 
Table 2.8 The Governmental and Private Health Sectors in Jeddah 2004 
No GJI No IGJ~ The sector Governmental Private 
Hos~itals 12 28.5% 30 71.5% 11 42 1 
Dis~ensaries 72 36% 128 64% 11 200 1 
Clinics --- - 227 100% 11 227 1 
Hospital 12 I 28.5% I 30 171.5% I~ Pharmacy I Private -- ID 871 11 100% le:] . Pharmacies 
Drugstores and ID~BG Pharmaceutical -Warehouses 
According to the Health Statistical Year Book (2006) which was issued by the Ministry of 
Health the Professionals at the Ministry of Health (physicians and pharmacists): 
• The total number of physicians (including dentists) was 21265. 
• The total number of Saudi physicians (including Saudi dentists) was 4098 (19.3% of the total 
number of physicians in the MOH). 
• The total number of dentists is 2028. The number of Saudi dentists was 627 (30.9% of total). 
• The total number of pharmacists was 1023. The number of Saudi pharmacists was 714 
(69.8% of total). 
• The rate of physicians was 9/10,000 (one physician for 1113 people). 
• The rate of dentists was 0.8 dentist /10,000 people (one dentist for 11676 people). 
• The rate of pharmacists was 0.4 pharmacists/l0,OOO (one pharmacist for 23146 people). 
--- --- -- -~----~.~,, __ ....w 
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Table 2.9 The Professionals in Governmental and Private Health Sectors in Jeddah 2004 
I No IGJI No IGJ~ The Professionals Governmental Private I Hospitals 1316 11 48.5% 11 1397 11 51.5% 1c=:J 
. PhXSIClans 
1 HosI!itals Nurses 2557 42.7% 11 3435 11 57.3% 11 5992 1 
Hospitals 
I I ~5% I 1475% 10 Phannacists and 183 165 Phannacists Assistants 
Dispensaries 
1 
--- DI 1190 I Dc:] Physicians I Dispensaries - IDI 905 ID~ Nurses 
Dispensaries -- IDI 17 I Dc:] Phannacist 
Phannacists at 
- IDI 2100 ID~ Private Pharmacies 
Table 2.10 Beds, Patients Visiting, Emergency Cases, Medicine Consumption in the 
Governmental and Private Health Sectors in Jeddah 2004 
I No IGJ No I~ Health Services Governmental Private % 
1 HosI!itals Beds 2996 11 51.4% 2836 48.6% 11 5832 1 
Patients Visits to 706030 ID - - ILJ the External Clinics 
Medicine 29924969 IDc=JDLJ Consumption at the External Clinics 
Medicine 20391698 IDc=JDLJ Consumption at the Internal Clinics 
1 Emergency Cases 560793 11 - 11 - 11 - 11 -
According to the Health Statistical Year Book (2006), which was issued by the Ministry of 
Health, the health facilities and the related manpower in other governmental sectors were as 
follows: 
• The number of hospital beds in other governmental sectors was 10257. 
• The total number of physicians (including dentists) in other governmental health sectors 
was 10233,4756 of those physicians were Saudi (46.5% of the total). 
--------------------------------------------------------------------------------------------------
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• The total number of dentists in this sector was 772, 488 dentists (63.2%) of them are Saudi. 
• The total number of pharmacists in this sector was 1250, 696 pharmacists (55.7%) of them 
were Saudi. 
The different health facilities in the private sector: 
• The total number of private hospitals in (2006) was 127. 
• The total number of beds in this sector was 12590. 
• The highest percentages (33 hospitals, 26.0%) of private hospitals at present are in Jeddah. 
Jeddah is followed by Riyadh where 22.0% of the hospitals are private. In Riyadh there are 
3892 beds (30.9% of the total number of beds in the private sector and this is considered 
the highest rate). In Jeddah, there are 24.6% of the beds in the private sector. 
• The total number of private dispensaties is 1057, 373 dispensaties (35.3 %) are present in 
. Riyadh and 189 dispensaties (17.9%) are present in Jeddah. This means that about 53.2% of 
the total numbers of dispensaries in the Kingdom are present in these two regions. 
• The total number of private clinics is 416, 197 clinics (47.4%) are present in Riyadh while 
113 clinics (27.2%) are present in Jeddah. 74.5% of the private clinics in the Kingdom are 
present in Riyadh and J eddah. 
• 
• 
The total number of polyclinics is 586, 253 polyclinics (43.2% of the total number o( the 
polyclinics) are present in Riyadh while 175 polyclinics (29.9%) are present in Jeddah. There 
are also 324 company clinics. 
On average, there are 3 physicians in each polyclinic and one physician in each private clinic 
and 2 physicians in the company clinics. Therefore, the estimated total number of 
physicians in the private clinics, company clinics and polyclinics is about 2822. 
• The total number of private pharmacies is 4747 with a rate of one-pharmacy/ 4988 people. 
• The total number of physicians working in private hospitals and dispensaties is 14091. 
• The number of physicians in private clinics, polyclinics and,company clinics is 2822. 
• Therefore the total number of physicians (including dentists) is 16913. 
• The number of dentists working in private dispensaties and hospitals is 2606, 102 dentists 
are working in private clinics. Therefore the total number of dentists in the private sector is 
2708. 
• The total number of pharmacists working in private dispensaties and hospitals is 1526 
while 4747 pharmacists are working in private pharmacies (sometimes, there are more than 
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one pharmacist in the phannacy). Therefore, the total number of phannacists in the private 
sector is 6273. 
2.4 The Pharmaceutical Industry: 
The key point of this research is. the pharmacies' and medication infonnation system. 
Therefore, it is essential to detail the phannaceutical companies, phannacies and levels of drugs 
dispensed in Saudi Arabia. The United States Saudi Arabian Business Council, (2004, p3 - 4) 
has reported that the phannaceuticals and medicine market in Saudi Arabia is worth $1.2 billion 
over the whole phannaceutical market; they have 3,000 phannacies and deal in more than 4,600 
registered drugs, both generic and patented. 
Saudi Arabia is the largest consumer of pharmaceuticals in the Gulf Region. Despite recent 
government efforts to bolster the domestic pharmaceutical industry, the Saudi market is still 
heavily reliant on imports, which are exempt from customs' duties. According to the Central 
Department of Statistics, the Kingdom imported $1 billion worth of pharmaceuticals in 2002, 
representing a 14 percent increase since 2000. U.S. companies such as Eli Lilly, Pfizer, Bristol-
Myers Squibb, Cyanamid, Merck, Upjohn, Cilag and Syntex are very active in this market. 
In Saudi Arabia, the government plays a prominent role in the purchase of all pharmaceuticals. 
With the aim of providing consistency and low prices to the consumer, the government 
negotiates with major pharmaceutical manufacturers to obtain large quantities of medication 
with a set supply schedule. Prices are set at the beginning of each year. The two principal 
buyers of phannaceuticals for Saudi Arabia are the Ministry of Health and the Secretariat 
General of Health (SGH) for the Gulf Cooperation Council. The SGH, which has headquarters 
in Riyadh, invites public tenders for phannaceuticals, hospital disposable products, medical 
laboratory items, blood banks, orthopedic and implants and chemicals on a yearly basis, for 
allocation to the various hospitals in the Gulf region. The value of the SGH tender varies 
annually, but on average, it represents approximately $300 million. In order to compete for 
distributing contracts within the Kingdom, manufacturing companies and their products must 
first be registered with the Ministry of Health. More than 200 local phannaceutical companies 
are currendy registered with the Ministry of Health, but ouly 20 of these local companies 
control close to 70 perc~nt of the market. The Saudi public sector represents 40 percent of the 
demand for phannaceuticals, while private hospitals and housc;holds account for the balance. 
According to the United States Saudi Arabian Business· Council, (2004, p3 - 4) the U.S. 
Commercial Service indicated that U.S. firms could Bud their best opportunities in joint 
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ventures with local partners or licensing arrangements, as well as supplying raw materials to the 
Kingdom's pharmaceutical industry. To promote domestic products, the Ministry of Health has 
introduced a 10 percent subsidy to local manufacturers to enable them to sell their products at 
a competitive price. In addition, in recent years the government has been purchasing local 
pharmaceuticals in bulk. In an effort to allay concerns about pirated pharmaceuticals, the Saudi 
Government established the Supreme Authority for Food and Drug Control in March 2003, 
which is responsible for the licensing of pharmaceutical products and manufacturing facilities. 
The United States Saudi Arabian Business Council, (2004, p3 - 4) illustrated that the Banaja 
Saudi Import Company is the market leader in both the manufacturing and distribution of 
pharmaceuticals. In regards to distribution, Banaja has established partnerships with 12 leading 
international companies, such as GlaxoSmithKline and H. La Roche. Banaja is also a local 
manufacturer of pharmaceuticals, with a 51 % ownership of Glaxo Saudi Arabia Ltd.; this was 
the first joint venture between a Saudi investor and a foreign pharmaceutical company in Saudi 
Arabia. In May 2004, Banaja strengthened its regional distribution network when it established 
a 50:50 joint venture firm with Belhoul Corporate Office of Dubai called PharmaWorld, which 
will have a new distribution facility in the Jebel Ali Free Trade Zone. 
Th~ Saudi Pharmaceutical Industries & the Medical Appliances Corporation (SPIMACO) 
co~trol 6 percent of the total pharmaceutical sales to the private sector in Saudi Arabia. 
Equipped with state-of-the-art FDA-approved manufacturing facilities, SPlMACO currently 
produces anti-rheumatics, antibiotics, antimicrobials, anti-tuberculosis, anti-hypertensive, ahti-
diabetics, antihistamines, anti-allergic, cough sedatives, expectorants and topical corticosteroid. 
Saudi Arabia's Over-The-Counter (OTC) pharmaceutical industry was valued at $320 million in 
2002, an increase of 5.6 percent over the previous year. According to Euromonitor, the most 
important channels for retail of OTC products were pharmacies, which accounted for 
approximately 88 percent of total sales. While Saudi Arabia's pharmaceuticals are comparatively 
cheaper than in other regional countries such as the United Arab Emirates, the costs of running 
a pharmacy are relatively high in the Kingdom. Saudi law permits only pharmacies to sell 
pharmaceuticals, including most OTC products, directly to the consumer. Exceptions to this 
rule include mild analgesics, various germicides, pharyngeal remedies and some medicated skin 
care products. Saudi Arabia's regulations also prohibit the advertising of pharmaceuticals or 
medicines in non-medical media and on television or radio. 
-----------------------------------~---~------~--------------------------.------------------------
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In Figure 2.3 Saudi Phannaceutical Industries & Medical Appliances Corporation (SPIMACO) 
2007 illustrate the phannaceutical market devdopments in Saudi Arabia in the local 
pharmaceutical market: 
.:. Total sales of the market are SR 5,792 Millions with a growth of +8.6% . 
• :. Top ten manufacturers constitute 45.2% of Saudi Phanna (private) Market . 
• :. Spimaco growth is 2.6% with 2nd position in Saudi Phanna (private) Market. 
Figure 2.3 SPlMACO Sales Report - Q3 (2007) Saudi Phanna Market (Private) 
S.RMILL 
700 11.2% 2.6% 
600 <-- Growth 
500 
B.6% 
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300 
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100 
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16.1% 
Leading Manufacrurers Spimaco sales 
includes Licensors' products 
-5.5% 46.7% 4.B% 
-0.3% 
-5.5% -12.4% 
Source: Saudi Pharmaceutical Industries & MedicalAppliances Corporation (SPIMACO). Spimaro Performance 
Quarter 3 ,2007. http://www.spimaco.rom.sa/eindex.hlm 
2.5 Summary: 
1hls chapter has focused on the detailed background of the Saudi health system and health 
services. In addition, the tables have reflected the statistical figures of the health sectors and the 
manpower at those sectors in Saudi Arabia and in Jeddah city. Moreover, in this chapter The 
Eighth Devdopment Plan has indicated the future health plan at the Ministry of Health as well 
as presented, the Phannaceutical Industry in Saudi Arabia. The next chapter will present the 
literature review of the study. 
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3. Literature Review 
3.1 Introduction: 
The hypotheses of this study considered key issues when the researcher reviewed the literature 
resources. The main issues concerned the regular use of traditional methods of prescribing 
medication, which leads to defective medication services as well as the emphasis from health 
professionals and the general public as to the problems they face and the disadvantages of using 
the current method of medication prescribing. Other issues considered concerned the lack of 
information technology and communication systems at the health sectors in J eddah City in order 
to update their knowledge and availability of medication. Moreover, the inability from the 
Ministry of Health, pharmaceutical companies and suppliers to develop medication services as a . 
result of a lack in the information system to provide real statistics about the size of medication 
prescribing and consumption. 
The researcher collected direct and indirect Saudi literatures resources, which were relevant to the 
study such as medication prescribing and pharmacy issues in Saudi Arabia. Furthermore, the 
researcher reviewed international reports and studies which focused on electronic prescribing, 
electronic medication management and health information systems, as well as the handwritten 
prescription problems, the prescribing methods of medication, electronic prescriptions and their 
relationship to patients' medical records, developments in Information Technology Systems 
(ITSs) as well as the role of some implementations of improvement projects in developed and 
developing countries. 
3.2 The Key Issues of the Study in Saudi Literature: 
Saudi literature has produced several studies, which apply to medication and pharmacies issues. 
Moreover, it has also broached prescription dispensing. AI-Faris & AI Tawee~ (1999, p. 317) 
noted that in Saudi Arabia the prescription of drugs was one of the most important factors in the 
rising cost of health services. A lack of proven benefits and the definite costs and side effects of 
many prescriptions have been found in many studies. The aim of their study was to assess the 
prescribing patterns of primary health care (PH C) and physicians in the capital of Saudi Arabia, 
Riyadh City. 
Another study reported on the economic assessment of the extent of medication use and wastage 
among families in Saudi Arabia and the Arabian Gulf Countries. Abou-Auda, (2003, pp. 1277 -
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1290) stated that the national cost of providing health care and medication, in particular, has 
dramatically increased over the past few decades. In Saudi Arabia budget allocations for 
medication and drug products have increased sharply over recent years, with a greater percentage 
of health care costs devoted to providing medication. In Saudi Arabia, payment for drug products 
and pharmaceuticals has constituted 17% of the total health care costs. With a current population 
of 20.4 million, the 2001 fiscal year health care budget allocation for Saudi Arabia was $5.84 
billion (US $). Nearly $1 billion was spent on medicine alone and this amount is expected to 
increase at a rate of 3% per annum, roughly equivalent to the rate of the population growth. 
Many nations, including Saudi Arabia, are seeking ways to reduce the costs associated with 
providing medication for their citizens. 
The results of Abou-Auda's study corroborate the current study in regards to what it was focused 
on. Abou-Auda's study shed light on the significance of the information system to provide real 
statistics about the size of medication prescribing and consumption. It indicated two contributing 
factors to the increased costs of medicines, which were the marketing costs for pharmaceutical 
firms and the expenses incurred in the development of new drug products. However, another 
important factor that contributed to the crisis of escalating health care costs was medication 
wastage. Medication wastage is defined as any drug product, either dispensed by prescription or 
purchased over the counter (OTC) that is never fully consumed. Medication wastage may be due 
to poor compliance of patients, excessive and irrational prescribing or the lack of control of the 
sales of prescription medication in the community pharmacy. The problem of wastage was 
universal among developed countries. 
Medication wastage was defined as any medication that had been dispensed by a prescription or 
purchased OTe but had not been fully consumed Most of the residents of Saudi Arabia (and the 
, 
Gulf region in general) receive health care free of charge. This includes the provision of· 
prescription medication from government hospitals and primary health care clinics. Households 
in these countries supplement their medication requirements through purchases of drug products 
from community pharmacies. In Saudi Arabia alone, there were over 3000 community 
pharmacies. The largest concentrations of these pharmacies were in the regions of Riyadh and 
Jeddah. Saudi Arabia, like many other countries, had turned its public focus onto the national 
health care system, with medication costs and the issue of medication wastage drawing particular 
attention. The number of drug products stored in households in Saudi Arabia and other Gulf 
States was an indication of the level of drug prescribing that exists in these countries. However, 
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the alarming percentage of expired, unused, or deteriorated drug products (25.8% for Saudi 
Arabia and 41.3% for other Gulf countries) was indicative of the problem of non-compliance 
that is prevalent among the residents of these countries. 
Another study bighlights the method of purchasing and inventory control in community 
pharmacies in Riyadb. The study of Asiri, (2004, pp. 96 - 97) emphasised the importance of the 
information technology and communication systems at the health sectors. The study of Asiri 
focused on inventory control methods and their education regarding this issue, tested how they 
perform inventory control in their community pharmacies and assessed their understanding of 
different inventory control methods. In a randomly selected 151 community pharmacies in 
Riyadb in Saudi Arabia only 37.1% of community pharmacies surveyed used computerized 
systems. The average pharmacy age was 11.6 + 6.2 years with an average area of 67.4 + 42.6 m2. 
The medication sold with prescriptions accounted for 35.1 % ± 22.7% of the total sales. In 
addition, the mean value of daily sales was 4602.4 ± 544.3 Saudi riyals (US$ 1.0 '" 3.75 Saudi 
riyals). Around 60% of respondents reported that pharmacy sales were appropriate to its size and 
location. Furthermore, 62.9% of respondents surveyed reported that items available in the 
pharmacy were enough to cover all consumer needs. Moreover, around 70% of pharmacies' 
income depended on medication sales. The majority of respondents (76.2%) received the 
pharmaceuticals through a group purchasing arrangement Furthermore, about 32% of the 
respondents stored quantities of medication that cover a 1 month-period, whereas, 33.8% and 
23.2% of respondents stored medication that covers 2 months and 3 to 4 months, respectively. 
Almost 61% of the respondents had a limited budget to buy their medication and goods, 
whereas, 39.1% of the respondents had an open budget and used it as needed. Moreover, the 
perpetual (computer) method was the most used known method by the respondents (31.2%) and 
the economic ordering quantity (EOQ) method was the least used method (28%) utilised by the 
respondents, respectively. Best control and management of inventory through modem techniques 
and continuing education are essential The overstock of medicines in the pharmacy may tie up 
capital Health education for the public is a prerequisite for proper self-medication. 
Another study shows the needs of using information technology to communicate with the health 
sectors in case patients need to ask specialists about their private issues or medication. Bawazir, 
(2004, p. 83) mentioned consumer atritudes towards the community pharmacy and their 
preferences for the introduction of new services. A self-completion questionnaire was used which 
1,144 consumers in 55 community pharmacies were invited to complete. The questionnaire 
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covered consumers' choice of phannacy; their perceptions of and actual interactions with, 
community phannacists; advice from phannacists about general health and presctibed medicines 
and privacy in the pharmacy. The conclusion of this study showed that most pharmacy customers 
felt comfortable seeking advice from their pharmacist. Although many phannacists were reported 
to show sensitivity to a possible lack of privacy in the pharmacy, few respondents reported that 
their pharmacy had a private area for discussion. Customers' views on possible new services were 
generally positive, with the exception of patient medication records. 
Another study focused on the role of information technology needs in providing the health 
services. Mohamed and Al-Dogaither, (2004, p. 35) elaborated their study on patient satisfaction 
with phannaceutical services at teaching hospitals in Riyadh, Saudi Arabia. They illustrated that 
patient satisfaction was a key indicator of the quality of health services, including pharmaceutical 
services. The study aimed at exploring the relationship between patient satisfaction and the level 
of pharmaceutical care services received. The sample consisted of 270 patients selected 
systematically from King Khalid University (KKU) hospital. The overall mean satisfaction with 
pharmaceutical services was 2.19 points out of a maximum of 4 points. The delay for dispensing 
prescriptions was due to overload, lack of technicians, inadequate privacy for counselling and 
pharmacists' lack of direct access to patients' physicians. Time taken to receive presctiptions and 
the language barrier between pharmacist and patient were the two most prominent factors 
associated with dissatisfaction. The results of log-linear analysis indicated that pharmacists needed 
to educate and increase patient awareness about their roles and responsibilities. Presctiption delay 
could be reduced by introducing computer -based presctiption writing and by providing each 
pharmacy with trained technicians. 
As the researcher mentioned in this study, the availability of information technology (IT) at the 
health sectors will improve the professional's work. Al-Ahdal et al., (2003, p. 118) focused in their 
study on the need for documentation of pharmacist's intervention in Riyadh hospitals. Of 550 
pharmacists in 16 hospitals 301 (97.7%) pharmacists believed that they should document their 
interventions but, only 114 (36.9%) of them actually did so. Five major documentation-related 
barriers were identified. These included no time to document (59.3%). Al-Ahdal et al emphasised 
that there was no existing system (50.3%) that there was no access to patient files (26.7%), also 
this was not permitted per policy (22.1%) as well as no need to document (3.6%). The results of. 
the study were important for the future of the pharmacy profession in Saudi Arabia. The 
phannacists' beliefs, educational and pharmacy management systems were possible reasons for 
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the Iow documentation rate. Recommendations to .improve the documentation rate of 
pharmacists' interventions were also discussed. 
In an indirect study, which clarified concerning ~edication infonnation resources, AbueIsoud and 
AIna.im (2005, p. 120) focused in their study on drug infonnation sources. The study evaluated 
two different drug infonnation sources. TIlls was achieved by comparing the time required to 
find an answer to a drug infonnation question in addition to the ease of use, comprehensiveness, 
breadth of infonnation and cost of two different media, namely a CD-ROM database 
DRUGDEX® and the intemet search engine "ALTAVISTA". The study was conducted at the 
Drug Infonnation Centre (DIC) of the College ofPhannacy, King Saud University, Riyadh, Saudi 
Arabia. One hundred questions were answered using both sources and the results for each 
question were determined. 
Furthennore, in his thesis AIyemeni, (2003) discussed the use of infonnation technology (I"I) in 
Saudi national policy on healthcare delivery through the use of the World Wide Web. In addition, 
his study sought to develop a report on the status of the availability of healthcare information to 
heaIthcare professionals in Saudi Arabia when utilizing the web. It also showed how healthcare 
professionals in Saudi Arabia envisioned the status of the availability of healthcare infonnation to 
healthcare professionals in Saudi Arabia 10 years from 2003 when utilizing the web. 
On the other hand another study highlighted the role of the co-operation and co-ordination via 
the use of infonnation technology (I"I). AI-Zahrani, (2001) a.imed in his study to investigate the 
provision of a computer network system to link Saudi University Hospitals electronically in order 
to exchange medical information. The study used a sample of 900 clinicians and computer staff 
from three university hospitals. The results of the study illustrated that there was a lack of a 
steering group charged with responsibilities for planning, monitoring and co-ordinating the 
required activities among Saudi Universities. Further findings of this study showed that clinicians 
and computer staff already possessed the basiC competences and skills required to adopt 
computer-based technology. Saudi Universities were working independendy to establish their 
own computer network system, thus not taking advantage of the synergies that co-operation 
could bring. 
An indirect study which discussed an .important side of .implementing infonnation technology 
(I"I) in the health infonnation system between three major hospitals in Saudi Arabia: King Faisal 
SpeciaIist Hospital, King Fahad National Guard Hospital and King Khalid University Hospital. 
MaghaziI, (2004) focused in his study on the role of the Computer-Based Patient Records (CPR) 
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and the Paper-based Patient Records (PPR). The Computer-Based Patient Records (CPR) were 
needed to assist healthcare providers in giving clinical care as effectively and efficiendy as 
possible. Data security was the one aspect that could retard the use of CPR, as both healthcare 
providers and patients have expressed concerns regarding security of sensitive patient 
information when comparing the CPR system to the Paper-based Patient Records (PPR) in terms 
of confidentiality, integrity and availability of information. 
The results of the study indicated that employees in hospitals tended to believe that patient 
information in the PPR system was more confidential than patient information in the CPR. On 
the other hand, they also tended to believe that CPR provided more data integrity for patient 
information than PPR. However, they considered that patient information in the CPR was more 
available than patient information in the PPR. Confidentiality of patient information was the 
major concem of the participants. The main recommendations of this study were: firsdy to 
implement more efficient data access control to ensure that only authorized users have necessary 
access to systems. Secondly, hospitals should have a full-time data security officer who is 
responsible for developing, implementing and monitoting a consistent data security programme. 
Thirdly, all hospitals must have a written and operationally tested contingency plan in order to 
protect the integrity and ensure the availability of patient information in a CPR system. Finally, it 
is important for data security and confidentiality that policies are created, implemented and 
enforced. 
3.3 The Key Issues of the Study in International Literature: 
International literature has produced in depth studies and reports on the subject of this study 
which apply to both medication and pharmacy issues, some of which have concerned medication 
error issues as to problems of handwriting as well as provided solutions used to solve these 
problems. On the other hand some studies have presented the implementation of information 
systems in health care and medical records (MR) in addition to pharmacy electronic systems. The 
RAND Corporation, (2005, p. 1) reported on medication errors. Such errors, including 
dispensing of a medication whose name sounds similar to the correct one or dispensing the 
correct medication in the wrong dose, are all too common. For that, the use of new technology 
known as electronic prescribing has the potential to substantially reduce medication errors and 
improve the efficiency of health care. Electronic prescribing involves doctors using computers 
containing extensive drug information to help choose and order the appropriate medication for 
specific conditions. 
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The RAND Corporation indicated that, the electronic prescribing systems (EPS) are one form of 
a relatively new technology known as a computerized physician order entry (CPOE), which was 
part of a new trend in health care towards the adoption of electronic medical record systems 
(EMRS), i.e. computerized versions of patients' paper health records. Although a number of 
electronic prescribing systems are in operation around the world, no attempt has been made to 
standardize how they work or to ensure that they fulfil their promise to minimize the risk of 
medication errors, maximize patient safety and help consumers to manage their drug costs as 
shown in Table 3.1. 
The RAND Corporation mentioned the Medicare Modernization Act, which enacted a 
prescription drug benefit for Medicare recipients, as well as mandated that safety standards and 
other operational guidelines be developed for electronic prescribing systems. Anticipating the 
need for such standards, RAND Health researchers convened an expert panel that created a set 
of 60 recommendations for electronic prescribing systems. The researchers then used these 
guidelines to assess how well some of the existing systems ensure patient safety. Their findings 
were as follows: 
• 
• 
• 
Electronic prescribing systems may gteatly reduce medication errors, thereby maximizing 
patient safety and health. 
Menus that aid in selecting appropriate medication doses and other specific features are 
important for achieving these goals. 
Currently used electronic prescribing systems vary widely in their features and capabilities 
and may not produce the best results for patient safety and health, RAND added that it 
should be possible to implement about two-thirds of the guidelines in the next years. 
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Table 3.1 Problems That Electronic Prescribing Can Solve and Create 
Problems with Traditional Corrective Features of Problems Electronic Prescribing May 
Prescribing EMR-Based Electronic Introduce 
Prescribing Systems 
Diagnosis and Prescribing Patient identity checks Wrong patient name may be selected 
Wrong chart or Complete history at hand from list; patient ID information may 
incomplete/illegihle history in Safety alerts triggered not he displayed on each new screen. 
chart, i.e., missing allergies, Complete current Wrong diagnosis may he selected. Alerts 
other meds, other conditions) medications list may be inactivated or ignored. History or 
/ medication history alerts may not be up-to-date or records 
Instant access to of other prescribers may not be 
MEDUNE, PDR.. accessible. 
1 Lack of information on Rx 
covera~ 
" EMR includes coverage 
info/ formu\arv. 
11 Coverage or formulary may not be 
uJ:!dated. 
Rare diagnosis or diagnosis for System can recommend May be unable to Rx off-label. If 
which off-label Rx are being drugs. diagnosis entry required and inaccurate 
tried diagnosis entered, could affect future 
care. 
Writing and Transmitting Menus decrease wrong- Some menu designs can increase wrong 
Incorrect dose calculated and dose errors. dose choices. 
written 
Rx or dose misread by office Electronic record of Some office and pharmacy computer 
staff prescription accessible to systems are incompatible. Delayed 
pharmacies or transmission of prescription. 
transmissible via emaiL 
Dispensing Patient must go to May support automated In-office dispensary may detect fewer 
pharmacy to obtain medication in-office dispensing. prescribing errors than a pharmacist 
would. 
Pharmacist or tech may misread Electronic record of I Pharmacist may check less carefully for 
medication or dose prescription is sent. errors. 
Providing Patient Education Can produce educational Poorly designed materials could result in 
Prescriber may provide no materials; may facilitate inconsistent instructions, 
information about how drug MD, RN and pharmacist misunderstandings, which could increase 
should work, possible side- collaboration. Can help errors. 
effects, correct route and timing schedule and track 
of administration, resulting in administration. 
administration errors 
Monitoring and Follow-Up Systems could notify 
I Patient may fail to fill or refill prescribers when patients Rx fail to fill Rx. 
Patient may not think to notify Systems could produce 
I prescriber of adverse reactions questionnaires to track adverse reactions. 
Prescriber may not schedule or Systems could Time-consuming, but could save time in 
notify patient of required or automatically trigger the long run. 
recommended monitoring tests prescriber reminder or 
patient notification. . 
.. Source: RAND. 2005, PJ. Electron,c P,rscnbing Systems http://rando,ypubs/ mearch_briefs/RB9052/RAND_ 
RB9052.pdj 
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In the United Kingdom Kossendey, (2002, pp. 3 - 5) indicated that the Electronic Transmission 
of Prescriptions (ETP) enables prescriptions to be sent decttonically to a pharmacy directly from 
the General Practitioner (GP). These prescriptions can then be dectronically sent to the 
Prescription Pricing Authority (pP A), which pays pharmacists for the medication. The Electronic 
Transfer of Prescriptions (ETP) between General Practitioners (GPs), pharmacies and the 
Prescription Pricing Authority (pP A) is one of the key dements of 'Pharmacy in the Future'. 
Kossendey added assuming that professional standards and patient safety are guaranteed, the UK 
government wdcomes the idea that medicines should be sold or dispensed electronically. 
Purchasing over the counter medicines (OTC) electronically and having private prescriptions 
electronically dispensed are services that already exist in the UK The government is of the 
opinion that this choice should be available to people within the National Health Service, (NHS). 
Both General Practitioners and pharmacy interest groups have, in principle, agreed to co-operate 
in the ETP pilots run by the NHS. 
Kossendey clarified in his study that over 70 organisations expressed an interest in running an 
ETP pilot, 16 submitted preliminary proposals for consideration out of which the Department of 
Health finally commissioned three. Proposals were judged against a set of published criteria, of 
which certain were absolute and others were to be judged on a scale. 
Kossendey mentioned certain benefits, which will be expected from the results of the three ETP 
pilots as: 
• 
• 
Greater prescription accuracy resulting in greater patient safety. Pharmacists should spend 
less time checkiog illegible or incomplete prescriptions. 
Increased patient convenience. Patients should obtain the correct medicine from the 
pharmacy of their choice and should no longer need to go to their GP for a repeat 
prescription. 
• Better medicine management Potential for better medicine management should be reached 
by recording additional information on patients' prescribed and dispensed medication history. 
• Reduction of prescription fraud. Potential to reduce current prescription fraud occurring 
through patients' incorrectly cbiming that they are unemployed or on social welfare schemes 
in order to not have to pay for the prescriptions. 
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• Timesaving. Data entry time saving for isscing prescriptions would most likely be realised 
within the pharmacy and the pp A. This should allow pharmacists to spend more time 
providing additional high quality services to patients. Due to the fact that the majority of GPs 
currendy issue computer-generated prescriptions, it is not expected that time saving would 
show as a major benefit. 
Moreover, in the United Kingdom a study of Mundy and Chadwick, (2003, pp. 2 - 7) indicated 
that the benefits of implementing a system for the Electronic Transmission of Prescriptions 
(ETP) within the UK National Health Service (NHS) will be as follows: 
Fewer Medication and Transcription Errors: It is believed that the eradication of hand-
written prescription fonns will result in fewer medication and transcription errors. Medication 
errors often occur because of illegible handwriting, confusing drug names and dosage mistakes. 
Transcription errors occur, in the present system, when prescriptions are re-input from their 
paper format into the pharmacists and the Prescription Pricing Authority's (!,PA) computer 
systems. It is believed that receiving prescriptions direct will reduce transcription errors. Both 
problems are significant issues within the present system. A misread prescription in a pharmacy 
can lead to the wrong drug being dispensed to the patient and thus the pharmacist could be 
subject to a malpractice coutt case. Transcription errors at a pharmacy could also lead to the 
wrong drug being dispensed to the patient. Errors in transcription at the pp A could lead to 
administrative and payment errors to pharmacies. 
Increased Efficiency: One of the benefits of ETP is an increase in the efficiency of the system. 
General practitioner (GP) surgeries would benefit from improvements of repeat prescribing and a 
reduction in telephone prescription queries from pharmacies. These benefits would not just save 
time for the GPs but also for the surgeries' administrative staff and receptionists. Pharmacies 
would benefit from improved efficiency through the reduction in the number of drug queries 
with GPs, no transcription requirement and savings in prescription collection services. For the 
pharmacist a reduction in time spent on computing and endorsing would mean more time 
available to spend on patient management, which could liberate pharmacy time for clinical duties. 
Pharmacists would also benefit from the overall increased efficiency of the system through faster 
payment cycles. 
At the PP A, efficiency benefits would be increased with the removal of the requirement for the 
transcription of prescriptions. Looking at things from a patient's perspective, the new system 
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would be more convenient. It would save them time travelling to a GP surgery and possibly 
having to travel to a pharmacy to collect their drugs. 
Better Communication Channels: ETP would lead to better communication channels between 
GPs, pharmacists and the PP A. The goal of seamless care between hospitals, GPs and 
community care would be a step nearer, if not in reality, with the electronic transmission of 
information. The establishing of improved communication channels could also lead to the 
establishment of new information channels between GP and pharmacy for the exchange of 
clinically related information, for example, patients' purchase of over the counter (OTq 
medication. Thus the rollout of ETP could be the enabler for better communication channels to 
be established and could provide the business case for these channels to be installed. 
Decreased Costs: Mundy and Chadwick (2002) illustrated that vatious researchers have 
identified one of the benefits of ETP to be decreased costs throughout the prescription 
processing system. All parties would benefit from a reducrion in the expense of the paper based 
prescribing system. In a Huddersfield University analysis, GPs, dentists, receptionists and 
pharmacists identified resource savings as one of the major benefits to be gained from an ETP 
system. GPs could benefit from reduced administration costs and time saving made from the 
transformation of a repeat prescribing process. Pharmacists would save time and money from 
reduced prescription callbacks to patient's GPs and through an improved repeat prescription 
process. A reduction in the resources required for prescription transcription would be a direct 
cost saving to the PP A and some pharmacists have suggested that has the potential for reducing 
pricing costs. In their fieldwork the authors' observed rows of data opetators at the PP A carrying 
out the task of transcribing the millions of prescriptions that arrive each month (current figures 
are nearly one million prescriptions per working day). If ETP could reduce the workforce by a 
fraction, it could make a noticeable difference to the cost of the prescription process. ETP has 
the potential to eliminate this workforce altogether in the long term and therefore make a really 
significant difference. 
Improved Quality: The quality of prescriptions produced in an ETP system would be far 
superior to the present quality of paper prescriptions. In this context, quality refers to 
conformance to prescription standards, with regards to both the drugs that are prescribed and the 
other data that is included on the prescription form. For example, on an electronic prescription, 
there will always be an electronic signature, or the ETP system would refuse to accept it, whereas 
with paper prescriptions GPs may forget to sign. Missing signatures mean that the pharmacist has 
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to call the GP's surgery, which may delay the drugs being dispensed to the patient Research 
undertaken in the Derbyshire Royal Infirmary (a UK NHS hospital) between 1998-9; found that 
the quality of prescriptions constructed electronically was far superior to those of the present 
paper based prescription. 
Improved Public Health: Improvements in the prescription processing system could lead to 
improved patient care and overall improved public health. Improved public health will come as a 
direct benefit of the advantages identified above. Fewer medication and transcription errors will 
result in fewer medical complications as a result of prescription error. Money saved from the 
consequent reduced litigation and fraud reduction could be used towards the provision of better 
patient care in the NHS. ETP can also help to increase the amount of information available to 
GPs about their patients. 
Improved Practice: Alongside improved public health, there should also be an improvement in 
practice at the GP's surgery, the pharmacy and the PPA. In the GP's surgery, the use of an 
electronic application for the generation of the prescription could lead to a "greater evaluation 
and assessment of the practice", "reduced litigation" and improved practice through "greater 
implementation of evidence based treatments and guidelines". Note, however, that GPs will need 
to have the time, resources and the will to implement these improvements - ETP is only an 
enabler. When the electronic prescription is transferred to the pharmacy, the pharmacist's 
application in conjunction with a decision support system could automatically print out drug 
labels, keep records etc. but this reveals nothing special about ETP. The existing systems today 
typically do this already, as well as being connected to their stock control and re-ordering systems. 
It therefore becomes incumbent on ETP that it be integrated into the pharmacists' existing 
systems; otherwise it would be a step backwards for them and would be likely to be strongly 
resisted. At the PP A, real time access to prescribing and dispensing patterns can help to target 
health resources and provide an early warning system for the community. Real time prescribing 
statistics could also lead to improved public health planning at a government level. The PP A is 
likely to be the major beneficiary from ETP. 
On the other hand, the heaviness in the role of use of electronic information systems in the 
health field will improve health services at the governmental and private health sectors and will 
also improve the supervision of health issues at the official health bodies such as the Ministry 
of Health (MOH) in Saudi Arabia. In addition, this will improve the local pharmaceutical 
companies and suppliers. Bharatam, (2003, pp. 4 - 5) emphasised that pharmacists need to 
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manage information too. Recent trends have shown an increasing number of new prescriptions 
and medication, which are being taken up in a big way. Under the "new economy" and the 
"new health insurance" regime many changes are expected in the field of pharmacy 
management, for example in maintaining patient records. Pharmacists need to update 
themselves on every medication, its therapeutic usage, side effects, drug interactions and dosage 
forms. Pharmacy informatics is a tool to improve communication between pharmacists, 
medical practitioners and patients (see Figure 3.1). It also helps to streamline the work of 
hospitals, clinics and retail pharmacists. 
Figure 3.1 Pharmacy Informatics 
I Medication Infonnation 
Drug Infonnation l L . A ~ . / I Toxicity Infonnation 
C Phannacy Infonnatics 
Phannacists r; ~ Patients 
Health Care Providers 
Source: Bharatam. 2003, P4. Pharmacoinformatics: IT Solutions for Df1Ig Discovery and Development, (CRIPS). 
Bharatam added that the system involved the development of relational data base systems with 
comprehensive patient data, complete drug interaction database, drug alert, etc. This allowed 
the pharmacist to spend time in patient counselling. The data management related to the 
pharmacy was manipulated by a non-pharmacy expert, causing errors and bottlenecks in the 
effective development of pharmacy informatics tools. Hence, the field is currently limited to 
the creation of databases and retrieving information. Effective interpretation of the trends 
observed in the data of pharmacy practice has not yet been accomplished; in other words, the 
available data is not being converted to information and further to knowledge. A pharmacist 
with an information technology background (a pharmacy informaticist) would be able to derive 
viable new conclusions that could change the field of pharmacy practice since the necessary 
information to define new laws of pharmacy practice are all part-and-parcel of pharmacy 
informatics. The added advantage of this field is to reduce the imperceptible and ubiquitous 
"unease" between the pharmacy practice experts and the health care providers. 
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In the United States, in spite of implementing information technology at the health sectors 
medication errors have still been observed. Wilson et al, (2005, p. 499) reported that in the 
United States in spite of the physicians, pharmacists and nurses being diligent about preventing 
adverse drug events and medication errors, preventable events still occur, often as a result of 
inadequate availability of information or institutional information-system failures. In U.S. 
hospitals each year it is estimated that, more than 700,000 adverse drug events will occur and 
that nearly 28% are attributed to preventable medication error, with most occurring during 
drug ordering. Others occur at the time of pharmacist processing, drug administration and 
monitoring. Deaths from medication errors are estimated to total some 7000 per year. 
Wilson et aL, (2005, pp. 499 - 505) illustrated that the. Mayo Clinic implemented the hospital 
rules-based system (HRBS) as the next generation of medical informatics for patient safety as it 
can rapidly identify and communicate crucial information to the clinician in order to optimize 
patient care. Prevention strategies targeting systems rather than individuals are generally most 
effective in reducing errors. Computerized information systems are gaining increasing 
recognition as a tool for reducing medication errors. Strategies used by these systems include 
improved communication with clinicians, more accessible medical knowledge, better 
monitoring techniques, automated calculations and support for clinical decisions. The Mayo 
Clinic developed its first rule-based informatics programme during the late 1980s to reduce 
medication errors and to improve education and communication with clinicians. The system 
predominantly monitored antimicrobial prescribing practices and resulted in improvements in 
hospital patient care and drug cost savings. The success of this programme led to the expansion 
of a common technological architecture called the Hospital Rule-Based System (HRBS), 
composed of several subsystems, one of which for Pharmaceutical care. The rule-based 
subsystems were developed for more comprehensive, multidisciplinary patient monitoring and 
cost containment. The goals of the HRBS are to enhance the quality of patient care through: 
a) More efficient integration and assessment of patient and drug information. 
b) Reduction of medication errors. 
c) Reduction of costs. 
d) Increased communication with and documentation by health care providers. 
Moreover, Wilson et 01 mentioned that all HRBS subsystems used computerized rules. Each 
rule contained a set of conditions that, when met by a patient, identified situations in which 
review and intervention by an infectious-diseases physician, pharmacist, nutrition specialist, 
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infection control officer, or nurse may be beneficial The concepts tor the rules were developed 
by physician and pharmacist specialists and were incorporated into computerized logic by the 
HRBS programming team. The rules utilised information from any of the integrated electronic 
data, including demographic information, calculated values, laboratory and microbiology data 
and drug information. 
Another study in the United States shed light on the advantages of implementing electronic 
prescribing systems. The study of Ross et ol, (2005, pp. 410 - 411) illustrated the effects of 
electronic prescribing on formulary compliance and generic drug utilization in the ambulatory 
care setting, electronic prescribing (e-prescribing) supporting physicians in the process of 
prescribing by providing drug and formulary information at the point of care. Several studies 
have indicated that a computerized physician order entry (CPOE), a form of e-prescribing used 
in inpatient settings, had a positive effect on prescribing practices in terms of patient safety, 
drug cost savings and quality of care. However, e-prescribing in the ambulatory setting is not as 
well established. In 1999, only 2% of outpatient prescriptions written by 650,000 physicians in 
the United States were written electronically. There was increasing interest in e-prescribing use 
in the outpatient setting: a survey of 1,200 practicing physicians revealed that 8% used e-
prescribing in 2003 and researchers estimated that 17% of physicians would use e-prescribing 
by 2004. Forty-seven state Boards of Pharmacy have approved the use of e-prescribing and the 
recently passed Medicare Modernization Act requires the establishment of standards for e-
prescribing and offers incentives to improve adoption rates. 
Ross et 01 emphasised that E-prescribing offers numerous potential benefits, including the 
potential for a reduction in medication errors, due, in part, to more legible prescriptions and the 
ability to check for drug-drug and drug-allergy interactions; a reduced administrative burden 
that results in provider time savings and improved efficiency; improved patient satisfaction; 
improved formulary compliance, cost savings and time, fewer calls between pharmacists and 
physicians and a high level of satisfaction among physicians. However, barriers to 
implementation, including technological issues and financial obstacles, have impeded the 
widespread adoption of e-prescribing. Prescription cost-management strategies have 
traditionally included use of formularies, generic utilization, co-payments and prior 
authorization. It is remarkable that physicians were generally unaware of the differential in 
prescription co-payment amounts until informed by the patient or pharmacist. Physicians 
recognize the importance of drug costs in prescribing decisions, but most report a lack of 
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access to drug cost data, hindering their ability to advise patients and to modify their 
prescribing decisions. 
Furthermore, Ross et al highlighted that E-prescribing offers the ability to provide physicians 
with immediate access to the formulary and generic status of prescribed agents, allowing them 
to discuss medication costs and alternative choices with patients at the point of care. 
Ross's study was a retrospective examination of the relationship between predominant e-
prescribing to formulary compliance and generic utilization, performed from the perspective of 
a health plan. In order for a managed care organization (MeO) to invest in e-prescribing 
technology for their providers, they would need evidence to support the investment; therefore, 
an overall cost advantage of e-prescribing would need to be demonstrated. The study 
hypothesis was that predominant e-prescribers would demonstrate higher ratios of formulary 
compliance and generic utilization than traditional prescribers because of the informational 
support offered at the point of care during drug prescribing. 
The key points of the aims of the current study are similar to the key points of the study 
presented on Finnish medication prescribing and prescription issues. Suomi & Salmivalli, (2002, 
pp. 485 - 488) described electronic prescription developments in Finland as traditional health 
care (comprising several different activities, such as selling pharmaceuticals to consumers), 
which has been very stricdy regulated and stipulated with numerous standards. One of the 
biggest obstacles in the launching of the electronic prescription system has concerned data 
security issues, especially problems related to electronic signature, i.e. how to. confirm user 
identity. In addition, society is at a turning point; according to various studies the biggest 
challenge for the health service is the ageing of the population. It is also a matter of resources; 
health services have to be delivered to an increasing number of people with ever-scarcer 
resources. Suomi & Salmivalli described the key issues of their study in the following points, 
which are in part similar to the key issues of the current research: 
Prescriptions: Medicines may be sold to the public only by pharmacies and subsidiary 
pharmacies, except in sparsely populated areas, where non-prescription products may be sold 
by medicine dispensaries owned by pharmacies. A prescription is a document written by a 
physician, the pharmacy delivers the medicine to patients according to the physician's 
instructions. Approximately 36 million prescriptions are ordered annually, which is roughly 7 
prescriptions per head of population. There were, however, several problems that relate to 
paper form prescriptions; the biggest problems appear to be difficulty in reading physicians' 
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handwriting and the possibility of falsification of prescriptions. Obscure prescriptions cause 
problems for phannacies, as interpreting prescriptions must also be checked by the physician, 
which increases the amount of work and delays in the delivery of medicine. Furthermore, it 
seems that not all physicians have up-to-date information about the medicine market; 
physicians occasionally order particular package sizes or strengths of medicines that have 
actually been replaced by new ones. 
Users: In the field of the health care industry there are several different combinations of 
customers; for example, users can be the personnel of private or public health care, or patients. 
Purchasing decisions can be made by the patient him/herself or by the specialist of health care. 
Payers can be public reimbursement systems, insurance companies, employers, or even 
patients. 
Industry players: The phannaceutical industry in Finland has been undergoing major 
structural changes since the 1980s. The number of manufacturers has decreased steadily due to 
mergers and acquisitions. Another feature has been the specialisation of manufacturers; at the 
moment there are a few new manufacturers emerging in such niche fields, such as asthma 
medication. The aggregate turnover of Finnish manufacturers and marketers of medicines 
represented approximately 1,646 billion Buros in 2000. At present, there are three major 
wholesalers in the Finnish medicine markets. The wholesaling is arranged as a single channel 
distribution, meaning that products of a certain manufacturer can be ordered only through one 
wholesaler. The Pharmaceuticals Pricing Board approves reasonable wholesale prices for 
medicines as wholesalers may not decide their prices completely independently. 
Pharmacies are privately owned: Pennission to own and operate a phannacy is granted by 
the National Agency for Medicines. An extra annual tax is levied on proprietary pharmacists 
under the Phannacy Tax Act. The amount of pharmacy tax depends on its turnover and is 
confirmed annually by the National Agency for Medicines, according to a progressive phannacy 
tax table. This means that large phannacies are charged more than small ones. Manual 
processing of prescriptions is time-consuming and requires plenty of labour that could be used 
elsewhere. 
Physicians: Approximately 80 percent of all medicament expenditure is due to prescription 
medicines, which means that physicians are the most important single loop in the 
phannaceutical supply chain to rationalise medical expenditure and costs. General practitioners 
basically need information on the prices of medicines, refunds and adverse drug reactions. 
- 50-
Chapter-3 Literature Review 
------------------------------------------------------------------------------ ------------------
However, it. seems that the price of medicines is not a particularly dominant factor when a 
prescription is written. More important factors tend to be the availability of a particular 
medicine, other medication of the patient and the general practitioner's personal preferences. 
The physician sometimes orders a prescription without exact knowledge of what other 
medication the patient has received from other physicians and whether the drugs could 
together have adverse side effects. 
Citizen: The role of citizens is to pay the bill, at least partly. There is a functioning refund 
system for medical costs; however, patients indisputably pay more for medication than they did 
ten years ago. Patients appreciate the reliability of the present system; however, this reliability 
has its price. The excess of the patient is greater in Finland than in many other European 
countries. Currently, citizens receive a paper copy of the prescription but finding out the total 
medication of the patient can be difficult. Efficiency of medical care can be severely hindered 
by user behaviour. They may for example not take the prescribed medicine as a result of cost. 
Authorities and societal surroundings: The authorities monitor and, if necessary, interfere 
in the action of private operators, such as pharmacies or physicians. There are also some actors 
who are not formal authorities but who also have a strong mandatory right from their 
members; for example, unions including The Association of Finnish Pharmacies and The 
Finnish Medical Association. Variable data is provided to the above mentioned authorities from 
the prescriptions, mainly currently in paper form with significant time !ag. 
Providers: There are few software providers in Finland, which have developed electronic 
prescription applications. The case company was MediWeb Ltd. a Finnish SME, established in 
1996, whose managing director was interviewed as an expert from the provider side. 
Electronic Prescription Development Initiatives in Finland: Suomi & Salmivalli indicated 
that in the year 1998, 64.8% of Finns (over 32 million citizens) received reimbursement for 
medication expenditure, the aggregate sum being over 550 million Euros. Approximately 36 
million prescriptions are prescribed annually in Finland; this means roughly one prescription 
every second. Overall, the flow of money and information are considerable in the prescription 
process; this places huge requirements on the processing system, whether in paper or electronic 
. form. Taking into consideration the huge paper flow, the Social Insurance Institution of 
Finland has established a research group in order to map out the possibilities of utilising an . 
electronic prescription system. The preliminary investigation project was to be finished by the 
end of November 2001. On the other hand, in the private sector there are several different 
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medication actors possessing an interest in electronic prescriptions, for example, 
pharmaceutical companies have their own interests, pharmacies theirs and, finally there are a 
few innovative companies developing new means of managing prescriptions in electronic form. 
The primary role of the authorities is to protect the minimum standards of health care. 
Moreover, the authorities advance the quality of healthcare and develop the well-being of 
individuals. Consequendy, in 1998 the Ministry of Social Affairs and Health in Finland initiated 
a three-year training programme, named ROHTO (a programme for rational prescribing). By 
utilising available data on the usefulness and overall financial implications of various drug 
treatments, the programme's aim was to improve the medication habits of doctors. Therefore, 
electronic prescriptions were viewed from the viewpoint of authorities as part of a larger 
integrity, that is, continuous improvement of national health care. So far, electronic 
prescriptions have been piloted only a few times in limited environments. 
Another study sheds light on the Australian electronic medication management system to 
improve the prescribing method and prescription dispensing between the clinics and the 
pharmacies. The Victorian Hospitals Electronic Prescribing and Decision Support 
(VHEP ADS), (2003, pp. 7 - 22) illustrated that physician prescribing is associated with about 
56% of avoidable q,edication errors, nurse administration 34% and pharmacy and clerical staff 
the rest. The problems have been listed below: 
1. Physician prescribing problems. 
2. Pharmacist dispensing errors. 
3. Nurse drug administration problems. 
4. Patient problems. 
The VHEPADS mentioned that HealthConnect which is a 10 year plan for developing a shared 
national electronic health record (from cradle to grave), in accordance with national standards, 
and originally estimated at $430 million. The 2001 - 2002 Commonwealth Budget allocated $16 
million over two years to research and development, in addition to $2.5 million committed 
previously. MediConnect aims to share summary medication records of consenting consumers 
between clinicians and pharmacists, in both hospitals and general practices, in order to allow' 
more complete medicine records to facilitate drug interaction and consumer allergy checking. 
MediConnect started life as the Better Medication Management System (BMMS). It was part of 
HealthConnect. The Commonwealth Budget of 2000 allocated $64.5 million over four years to 
implement the BMMS with a target commencement date of July 2001. 
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MediConnect proposcs to use Internet tech nology and I-IL7 mcssage standards to scnd 
summal)' mectica tion information between G P, hospital and phal:ITh1cy computers and a ccntral 
HIC dawbase with security providcd by Public Key InfrastructUl:C (PKI). Field tests alOC 
currently bcing conducted in Ballarat and Launccstoll. An overview of MeruConncct is shown 
in Fi ure 3.2. 
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' l1,C VI-I EPADS reported that paticnt safety and CJuali ty usc of mecticincs was substantially 
improved by ti,e lelectronic Mectication Managcment (eMed) systems. 'll,C VH EpADS dcfined 
thc broad specifications of an eMcd system as follows: 
~ I twill replacc paper-based sysrems by enabling hospital mectical officers to select a paticnt's 
c.Icctro n.ic mcd.ical record, pick up on clinical problems, bring up relevant gu.ide.lines, 
protocols and care plans and populate an elcctronic patient mecticatioll tecotd accorctingly 
if so desired. It will morcover allow drug prescriptions to be entercd and/ or mocti£icd 0 0 -
line and transmitted to thc pharmacy department. Furrhermore, it will have a number of 
decision supporr capabilitics, such as tI,C abili ty to calculate and check drug doses, assess 
drug-dtug, drug-disease, drug-allergy and drug-laboratory intcractions and produce specific 
alerts and/ or reminders in tesponse to significant evcnts through programmablc rulcs. T n 
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addition, it will allow ward phannacists to check prescriptions on-line, assist nurses to 
administer and record drugs given as well as facilitate the monitoring of medication-related 
events by all staff. 
~ It will minimise patient and/or drug mismatch by the use of bar coding and scanning 
technology as well as incorporate on-line antibiotic approval and advice systems, adverse 
drug reaction notification and PBS "authority to prescribe" notifications. Moreover, it will 
track drug use at the patient level and facilitate education and audits by providing patterns 
of use matched against physicians, units, ward locations and disease categories. 
~ It will control drug inventory at the ward and hospital level, minimise illicit usage and 
provide tools to allow hospital drug information pharmacists to update shared, machine-
readable, drug and therapeutic knowledge repositories in order to add information about 
trial drugs, "off-label" indications and local treatment protocols and care plans (Guidelines 
Central). 
~ It will comply with State and Commonwealth secutity and privacy provisions and given 
patients' consent, the eMed system will share discharge and medication summary 
information with the patient's GP and MediConnect. 
One of the detailed studies focused on the implementation of information technology at the 
health sectors in Brazil. Costa et al, (2004, pp. 371 - 376) in their study indicated that there have 
been only a few reports on Brazil that effectively analyzed the use of technology in the 
development of systems to computerize hospital activities and operations. This lack of 
systematic studies has caused uncertainty among administrators about the co~sequences of 
their decisions when defining computer resources. With the crisis in the health sector in Brazil, 
Information Technology (11) came as a more efficient and transparent alternative to managing 
operations in health care centres. There was little effective software as well as few experts in the 
various administrative areas of a hospital. The specific cultural characteristics in these 
institutions were responsible for a number of failures in the acquisition or development of 
software. The Hospital's Drugstore was the selected administrative area in which the 
computerization process was to begin. This area was responsible for the distribution of 
medication to all the clinics in the hospital as shown in Figure 3.3 and is intemally called the 
Medication Dispatching Sector. 
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Figure 3.3 Systematising the Medication Distribution System and the Qualitative Results 
in the New System for Prescription and Distribution 
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- 55 -
Chapter-3 Literature Review 
------------. ----------------------------------------------
Costa et at added that the main complaints by pharmacists involved in the distribution process 
concerned the high level of average stock and the lack of information and transparency in the 
internal procedures. A diagnostic assessment of the main problems in this area was conducted 
first; this showed that physicians prescribed medication for each patient; upon receiving the 
prescriptions, infirmaries would change them into orders to be placed per bed (three copies) 
and send them to the drugstore. The drugstore received the orders, separated the medication 
and sent it back to the infirmaries with the third copy of the order. The wards received, verified 
and administered the medication. The system for dispensing was very much integrated into the 
other areas of the hospital, for example, it interfaced with procurement; with receipt of 
materials; with infirmaries, which received and administered the medication; with physicians 
who prescribed it; with finance and social work sectors in the hospital some medication was 
dispensed free of charge. 
Costa et at stated that some characteristics of the new information and operations system were 
highlighted by the participants: they believed that the required information for managing 
operational and managerial activities, bar codes etc. were to be used to input data; all pill and 
ampoules should be fractionated; the fractionated packages should also bear bar codes. In its 
early days, the project evolved so as to deal with the need for doctors' prescriptions to be 
electronic, i.e. those physicians should have to use computers to prescribe medication for a 
given patient. This information was to be cabled between the floors of the hospital to the 
dispatch sector, by means of a computer network. However, at the time, it was impossible to 
prescribe medication electronically in Brazil. To overcome this obstacle, the decision was for 
prescriptions to be printed: doctors would sign the printed prescription and the infirmary 
would administer the medication based on that document. Only the information on the 
prescription would be sent electronically to the dispensing area. The prescribed medication 
would then be sent to the infirmary, which would have it administered according to the printed 
document. The complete flow of the stock material in and out would be transferred to the 
central computer run by a company at some point during the day. After the new system was set 
up, presentations were made and others suggestions were collected from other sectors involved 
in the system's operation. 
These definitions were the result of thorough investigation into market trends and they 
involved specialists in the IT area who were teaching at the university. The hardware physical 
structure was designed and specified, along with a pilot project for the network to hold the new 
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customer-host system to be developed in the paediatric clinic's nursery which already 
prescribed through computers using a locally developed system. The choice of a computer 
network fulfilled the user-friendliness requirement The choice of operating system, of 
databank and of the programming language, followed technical criteria for safety and 
availability of professionals on the local market and the limited IT capacity of the hospital to 
produce the required software. 
Costa et al highlighted that the pilot project was comprised of the following: after doctors 
prescribed the medication it would electronically proceed to the infirmary, which would then 
place the order. The computerized order was stored in the drug store's computer. The 
medication would be separated in the drug store, be assigned a bar code and then leave the 
depository. The order would not be sent directly to the drug store because the medication 
which was not available in fractions needed to be inspected in the infirmaries. As well as the 
medication that is part of the permanent stock in the infirmaries, only the correct doses to be 
administered on a given day were ordered. This information would be transferred to a large 
central computer that would control stock. The definition of the complete hardware/software 
structure was based on this pilot project, also taking into account the prospect of rapid growth 
in other areas as soon as its validity had been confirmed. It was possible to develop an internal 
IT structure in the hospital by promoting a culture of information. 
Another detailed study on implementing information technology at the health sectors in 
Taiwan by Tsai Liua et al, (2004, pp. 383 - 385) described an integrated pharmaceutical 
information system (IPIS) that most people in Taiwan acquired. drug guidelines or 
pharmaceutical information directly from the medical professionals treating them. However, 
there was little incentive for healthcare providers to provide patients with comprehensive 
information. The current reimbursement policy of the Bureau of National Health Insurance is 
based mainly on the volume of medical services and not on the quality of care or patient 
education service. As a result, healthcare providers do not devote significant resources to 
educating or informing patients. However, modem patients wish to be better informed about 
their diseases and the drugs they are taking. 
Tsai Liua et al added that frequent questions asked by patients relate to drug safety, including 
indications and contra-indications to taking drugs, therapeutic doses, drug reactions, possible 
allergies and food drug interactions. In addition, they request information about how to store 
their drugs and what they should do if they forget to take a dose. Providing answers to all these 
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questions is difficult due to a shortage of patient education professionals. Appropriate 
pharmaceutical education could help patients have a better understanding of the benefits and 
risks of medication; it could also help to improve medication compliance and co-operation with 
caregivers. Empowering patients with drug knowledge is therefore desirable. If possible, this 
should be accomplished in a cost-effective manner that does not increase the workload of 
existing healthcare professionals. It has become increasingly clear that in hospital settings, 
patient safety can be improved by the introduction of an integrated computer-based medical 
care system. 
Tsai Liua et at indicated that there are at least two methods of data integration: one is the 
acquisition of fragmented or isolated data, based on individual patient information stored in 
various hospital departments; the other is the collection of patient education materials related 
to his/her medical treatment or care. An integrated pharmaceutical information system (lPIS) 
was developed to provide pharmaceutical education materials based on an individual patient's 
profile of his/her prescriptions. The profile can automatically be built up by retrieving relevant 
information from physician order entry systems and hospital information systems. The system 
incorporates a multimedia drug database containing pictures of individual medications, drug 
guidelines, summaries for drug use and links to relevant materials. The system can only be 
accessed and used within the hospital. 
The integrated pharmaceutical information system (lPIS) consists of an IPIS server and clients 
(see Figure 3.4), the client is an Internet based browser, which interacts with the server to 
retrieve and display the information for users. The IPIS server consists of the following major 
components: an integration gateway, a document manager, a drug database, a patient profile 
and a system administration and management component. The integration gateway is used to 
connect the IPIS server to the Hospital Information System (HIS). Through the gateway the 
IPIS server can retrieve a patient's clinical data from the HIS, such as medication orders, 
prescriptions and medical records. 
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Figure 3.4 An Integrated Phannaceutical Education Information System. 
I . I I 
oru}. Diresctions Drug I Oucpatlent Medical I prescriptions record" gui dines roruse appearances 
• • (outlooks) • j J t J • • ! I ~ • Ij) I Seannerfdigitizcr • • • • I 
11 11 I I DBMS !iCTVcr • • • 
• HIS • I I 
1_-
___________________________ J 
Patient medical record."i 
Drug: education material 
Patient prescriptions 
System 
tldministTl";on Intranet 
and User .. +il • .a.-+il Internet 
Management ---~---! ~o-' .•. (" .. $f ... "'~' .,
P. .. ient proflIc Users (Patients) 
Website: 
Official Drug 
Dlltnbasc 
SOIl1"Ce: Tsai Iiua et al 2004, P384. Development and evaluation,!! an integrated pharmaceutical education 
[ystem, International Journal '!! Medical Informatics. http://www.sciencedirect.com 
The patient's clinical data combined with his/her demographic data comprises the patient's 
profile. Currently IPIS is used to help outpatients acquite their pharmaceutical education 
materials. Hence, the patient profile is organized into four categories: patient identity, visit time, 
diagnoses and prescribed drugs. Each outpatient has his/her own electronic folder containing 
data from these four categories for each visit. Thus, when the patient logs into the IPIS, he/she 
can easily access the requited pharmaceutical education materials based on the links between 
his/her patient profile and the document manager. The document manager organizes 
pharmaceutical education materials. Materials are in one of three formats, i.e. Microsoft Word 
(MSWord), Portable Document Format (PDF), or JPG. The appearances of a drug are usually 
represented by a JPG file, directions for the use of a drug (published by pharmacy vendors), are 
usually represented by PDF files and drug guidelines, produced by clinicians and pharmacists, 
are represented by MSWord files. 
Tsai Liua et al added that each drug item includes the necessary education materials associated 
with it. Thus, a hierarchy of pharmaceutical education materials can be formed from general to 
specific by the patient profile, drug guidelines and directions of use, as shown in Figure 3.7. 
Once the patient enters into the system, his/her proflle is first displayed as shown in the 
------------ -----------------------------------------------------------------------.------------
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borrom screen o f Figure 3.5. The profile includes the patient's medication history ill which each 
row represents a prescribed drug and tbe prescJ:ibing doctor's note for d,e use of tbe drug. For 
example, in Figure 3.7 the first row shows the prescribed drug is Herbesscr 30 mg/ tablet, the 
doctor's notes for the drug arc: three times a day, o ne tablet each time and take by mouth . If 
the patient wants to look for more detailed dmg information, he/ she can click the drug item; 
the detailed directions for use aod the picnrre o f the drug arc displayed 0 0 the front screen. 
Such orga nization of patient data and their education documents can enable patients to easily 
access their medication hjstories and required phannaccuticaJ educatio nal materials. 
Fig ure 3.5 The Hierarchical Representation of the IPIS Pharmace utica l D ocuments . 
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More importantly, ti,e system prO\Tides specific information according to the patient's 
requirements. The 11'IS was developed and installed at Taipei Medical University Wanfang 
Hospi tal (l MUWFH) in July 2002. It was developed to compensate for a sho rtage of patient 
education professionals and operates witlun tbe hospital . It cannOt be acccssed from outside 
d1C hospital and this considerably nUlumizes security concerns. Any patient who wishes to 
utilize d,e system must first apply for a user aCCOUJ)[ and password and also provide their date 
of bird,. As a safeguard against uoaudlOuzed use, these three pieces of information must be 
entered when logging inro the system. 
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3.4 Summary: 
'll1e key issues o f this study have been taken into consideration during reviewing the literature; 
the selective sludies in this chapter discussed the subjects that related to the issues of this 
researcb which focused 0 11 th e problems of the handwritten prescriptions, the meth ds wh.ich 
were used by the ph ysician to prescribe med.ication, as well as the system used at the 
pharmacies to receive the prescriptions from health secto rs and the current situation o f the 
systematization of dispensing and supplying medication. Generally, this chapter centred on the 
development of meclication and the phamlacies' Information Technology Systems (I'1'Ss) and 
particularly, the ITSs in developed and developing countries, as well a - the l'J'Ss in the 
Medication and Pharmacy SeLvices in Sauru Arabia. 1r gave information on technology 
de"elopments in Medication Administration Records (MAJ~) and patients' r': lectronic Files 
Systems (I~ rSs) , as well as focused o n experiments that were used in hospital and pharmacy 
management in developed and developing COlU'ltoes. 
ParticuiaI systems were identified in the United States, the United Kingdom, Finland, }\ustralia, 
Brazil and Taiwan, including the Drug Utili.zation Re"iew (DUR) in the nited States and the 
ptescription system in the nited Kingdom, the Computerized Physician Order E ntry (CPO I2) 
system and the hospital rules-based system (HRBS) as the next generation of medical informatics 
for patients. The P-Care subsystem, the I2lectronic Prescribing System (EPS) and the Electronic 
Transmission o f Presctiptions (ETP), centred mainly on merucation errors, medica tion 
management, patient sa fery, patient filing records and health services. 'l1,is is very important and 
would be especially useful in the government and d,e private health sectors in Saudi Arabia . 
T hese systems were planned and designed some time ago and were provided with tJ,e 
technologies that supported tbem with the infrastructille, in ordcr for thcm to be mOte useful in 
the environments of these countries. I n Saudi iuabia, in spite o f all tlus progress in healtll 
scn~ces, throughout the wodd tI,C bealtll information system is still developing. However, much 
of ti,e previous systems mentioned arc not suitable for the Saudi situation, or may need to be 
modified. At the same time it is necessary to take into consideration ti,e differentiation in each 
envu·onmcl1t. 
Therefore, the researcher found it useful to study the existing CIlvirolUllenrs in which sys tems 
need to be devised. t\ system needs to be developed that will help to unite ti,e two main health 
sectors, i.e. the government and tllC priv~lte sector. This leads to the idea o f proposing an 
intc!,""ted system to be used by current technician/ drug/medication databases as well as local 
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and inremarionai pharmaceutical companies thmugh the use of the Internet. This system, the 
researcher anticipates, will utilise most of the benefits of the systems in Europe, America and 
Asia, at the same time making it relevant to Saud.i Arabia. 
In the next chapter, a general review of research methodologies and a selection of rhe 
methodology to be applied in this research arC discussed; the reasons for this choice arc also 
outlined. 
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4. Research Methods 
4.1 Introduction: 
This chapter is divided in to two parts; the first part is devoted to the definitions of appropria te 
empirical research metbods, and the reseaxch insttwnents which were used fo r collecting the 
data. The second part is devoted to the research method used throughout. This study uses a 
Mixed Method to combine rwo main types o f empirical research, the "Quantitative approach 
and the Q ualitative approac h" . The researcher will describe each method and remte them to 
vario us research paradignls and strategies explaining some of the most cOITI.m on data captllJ:c 
methods employed, in addition the streogths and weaknesses o f the Iv[ixed Method will be 
discussed. This study will illustrate the mos t suitable research method to carry out the required 
data analysis SUlvey Q uestionnaire and I nrerview Technique. The procedures of data collatioo, 
data preparation and ana lysis will be equally described. 'rhe use of the Soft System 
Methodology (SSM) and the reasons for adopting SSM for this study arc also discussed in 
greater detail. SSM is dependent on the wealth of the iofooTIatioo gathered tha t describes the 
'problem situation, unstructu.red'. In addition, a comparison of bo th the CllUent Health 
Information System (HIS) at the Ministry of Health in Saudi Arabia and thc ational Hea lth 
Services (NHS) in the United Kingdom with!n t.h e framework of the study will also be 
discussed. A literature review and empir ical data collection were specifically undertaken and 
thus both will contribute to the study findings (see rigure 4.1). 
This chapter reviews a number of research methods used in the field of social sciences aod 
in formation system research. 'rherc are two 111run types of empirical research: th e quantitative 
and tbe qualitati"e approach. Larsen, (2002) reported that after several decades of i.nfoonation 
system research, lS Implementation has been defined as "an organizational effort to diffuse ao 
approptiate technology within a user community". As tbe field developed, many different 
research med,ods were imported from other fields of researcb. With quantitative approaches 
initia lly gaining the highest level of acceptance and qualitative approaches gaining acceptance 
during the last decade, the field now accepts both quantitative and qLL11itative research 
approaches. While the results of qualitative [esea rch may sometimes be used hy rescarcbers 
applying quanti ta tive approaches to similar research problems, some approaches are founded 
on the belief that the researcher sbould know nodling about p[evious writings on a [esearch 
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problem, such as grounded research. 130 th approaches to research have led to extensive streams 
of research. 
DeMarrais & Lapen, (2004, pp. 2-3) mentioned changes which have occurred in research, in 
education and the social sciences "Research in education and the social scicnccs has changed 
dra matically over the past few dccades. \'(Iith fcw exceptions, until the 1980s, the typical 
research training in unive.rsities focused on statisdcs, m CaSlltCmcn t an d expcrlmenml IDClho ds, 
wi th little 01' n attention to approach." 
Furthermo re, ir has been reported rhat qualitative research gained more prominence rhrough 
ti,e 19805, while the paradigm wars took place, in which scholars heatecUy debated the virrues 
and limitations of quantitative vetsus qualitative metllodologies. They were quoted as saying 
thar these debates arc largely over, wirh researchers in botll camps recognizing the value o f 
multiple views and approaches to research prac tice. Su.denr5 in I rofessions such as education, 
business, nursing and social work, as well as in the social sciences, have access [ 0 courses and 
programmes in both qualitative and quantitative approaches to research. Moreover, DeMar.rais 
& Lapen added that in the 21st century, thc theoretica l and methodological debates continue as 
scholars critique and rethink what might be in social science rese.'ll'ch. Resea rchers today are 
keenly aware of thc multiple mcthodologics available for conrributing new knowlcdge to ti,e 
disciplines and ti,e challcnges entailed in ti,e use of each of tI,ese approaches. 
DeMarrais & l ,apen, (2004, pp. 4 -5) pointed o ut that the tetms relating to methodology and 
tllC method car.ry different meanings. method is a particular research technique Or way to 
gather evidence about a phenomeno n. Mcthods arc thc speci6c research we use in research 
projects to gain a fuller understanding o f phenomena. Examples o f metllods include survcys, 
interviews and participant obsc.varion. T hese mcth c1s or tools can be uscd in many lifferent 
approaches '·0 research. Tt used methodology to describe ti, e theory of how an inqui.ry should 
procced tllat invoh,cs analysis of thc principles and procedu.res in a particular 6cld o f inquiry. 
I\<\uch more than simply metllods or tools of resea rch, methodology involves tI,C rcsea rchers' 
assumptions about the naurte of reality and rhe nanlfe of knowledge. 
11,C quantitative approach is characterjsed by research methods of formulating hypotheses, 
whicll were rested through controlled experiment r statistica l analysis Kaplan & Duchon, 
(1988) reported how quantitative and qualitative I11ctllOds wcre combined Ul a longitudinal 
multidisciplina ry study o f intcrrelationships betwecn perccptions of work and a computer 
information SystClll . '!'he resea.rch uses a mixed approach as reported in inforlllation SYS tCJ11S 
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and hea ld, informatics literatme. Over d,e last decade, several authors have identified the 
reasons for mixing quantitative and qualitative data; (Ihmon cl 01. 2006) employing multi-
method or mixed method approaches arC recurrent topics of debate in academia. f\ s a result 
scholars from vacious backgrounds and disciplines recommend tbe use of multiple methods to 
study complex social phenomena. Multi-method approaches refer to the use o f multiple 
methods (typicall y quantitative and quali tative) in conducting research. O d,er terms used fo r 
multi-method approaches are mixed method studies, mulrj-methodology and iDtegrating 
quantitative and qualitative methods, among o thers. 
Figure 4.1 Research Methods 
Critical Literature 
Questionnaire Survey 
Semi- Structured 
Review Interview 
Soft System Methodology 
(SSMMode) 
Health Information System 
(HIS) 
MOH Saudi Arabia and 
(NHS) United Kingdom 
(Comparison) 
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4.2 . Part One: 
The initial question is not 'which methodology? 'But 'what do I need to know and why?' then' 
'what is the best way to collect infonnation?' and when we have this infonnation, what shall we·' 
do with it?' 
No approach depends solely on one method any more than it would exclude a particular 
method merely because it is labelled 'quantitative', 'qualitative', 'case study',' action research', or 
whatever. We may consider that a study making use of a questionnaire will inevitably be 
quantitative, but it may also have qualitative features. Case studies, which are generally 
considered to be qualitative studies, can combine a wide range of methods, including 
quantitative techniques. Methods are selected because they will provide the data we require to 
produce a complete piece of research. In a more extensive study to use more than one method 
of data collecting, this multi-method approach is known as triangulation. The key to 
triangulation is to see the same thing from different perspectives and thus to be able to confirm 
or challenge the finding of one method with those of another (Bell, 2005, pp. 115 - 116). 
4.2.1 Quantitative, Qualitative and Mixed Methodology: 
There are currently three major research paradigms in education (and in the social and 
behavioural sciences). These are quantitative research, qualitative research and mixed research. 
For most of the 20th century the quantitative paradigm was dominant. During the 1980s, the 
qualitative paradigm came of age as an alternative to the quantitative paradigm and it was often 
conceptualized as the polar opposite of quantitative research. Finally, although the modem 
roots of mixed research go back to the late 1950s, it truly became the legitimate third paradigm 
with the publication of the Handbook of Mixed Methods in Social and Behavioural Research 
in 2003, by Tashakkori and Teddlie. At the same time, mixed research has been conducted by 
practicmg researchers throughout the history of research. 
The definitions for each are provided below: 
• Quantitative research - research that relies ptimarily on the collection of quantitative data. 
Quantitative research has two major subtypes: expetimental and non-experimental 
research. 
--.----~----.-------------------.-------------------------------------------.---------------------
- 66-
Chapter-4 Research Methodology 
-----------------------------------------------------------------_ .. ------------------
• 
• 
Qualitative research - research that relies on the collection of qualitative data. Qualitative 
research has five major subtypes: phenomenology, ethnography, case study, grounded 
theory and historical research. 
Mixed research - research that involves the mixing of quantitative and qualitative methods 
or paradigm characteristics. Bear in mind that the mixing of quantitative and qualitative 
research can take many forms as the possibilities for mixing are almost infinite. Mixed 
research also has two major subtypes: mixed method and mixed model research (Johnson 
& Christensen, 2004, pp. 29-30). 
4.2.1.1 Quantitative Research: 
Fairbrother, (2007, p. 40) defined quantitative research as relying on the collection of numerical 
data which are then subjected to analysis using statistical routines. By contrast, qualitative research 
relies on "meanings, concepts, context, descriptions and settings. Quantity refers to amounts, 
while quality refers to the essence of things. Among quantitative types of research are descriptive 
studies, correlational research, causal comparative research and experimental studies. Qualitative 
research methods include ethnography, historical research and case study research. To explain the 
differences between these methods is to compare them along the lines of purpose, data sources, 
methods of data collection, data analysis and reporting. 
Lazaro & Marcos, (2006, pp. 758 - 659) defined the quantitative method as proposing to measure 
and analyze causal relationships between variables within a framework of free values. It is based 
on the positivism that supports empirical research since all phenomena can be reduced to 
empirical indicators that represent truth. This fact is due to the existence of one truth and is 
independent of human perception .. Therefore, the investigator and the thing investigated are 
independent entities. The quantitative research methods work with data in numerical form 
collected from a representative sample and analyzed usually through statistical methods. The 
ultimate objective is to identify the dependent and independent variables, eliminating inadequate 
variables and in this way to reduce the complexity of the problem so that the initial hypothesis 
can be confirmed or discarded. 
Sale et al., (2002, p. 44) defined the quantitative paradigm that is based on positivism. Science is 
characterized by empirical research; all phenomena can be reduced to empirical indicators which 
represent the truth. The ontological position of the quantitative paradigm is that there is only one 
truth, an objective reality that exists independent of human perception. Epistemologically, the 
investigator and investigated are independent entities. Therefore, the investigator is capable of 
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studying a phenomenon without influencing it or being influenced by it; inquiry takes place as 
through a one way mirror. The goal is to measure and analyze causal relationships between 
variables within a value-free framework Techniques to ensure this include randomization, 
blinding, highly structured protocols and written or orally administered questionnaires with a 
limited range of predetermined responses. Sample sizes are much larger than those used in 
qualitative research so that statistical methods, to ensure that samples are representative, can be 
used 
4.2.1.2 Qualitative Research: 
Fairbrother, (2007, p. 43) defined a fundamental purpose of qualitative research is to capture 
the research subject's perspective and views of values, ac;tions, processes and events. 
Qualitative research presents the "emic", insider's perspective, empathising with the subjects of 
research. Throug~ methods such as detailed participant observation and in-depth unstructured 
interviews, subjects are given far more latitude to share their own views, with the researcher 
tending towards surrendering control to the researched in the process of inquiry. 
Mack et aI., ( 2005, p. vi -2 ) defined qualitative research as a type of scientific research. In 
general terms, scientific research consists of an investigation that: 
• Seeks answers to a question. 
• Systematically uses a predefined set of procedures to answer the question. 
• Collects evidence. 
• Produces findings that were not determined in advance. 
• Produces findings that are applicable beyond the immediate boundaries of the study. 
Mack et al. added: that the qualitative research shares these characteristics. Additionally, it seeks 
to understand a given research problem or topic from the perspectives of the local population 
it involves. Qualitative research is especially effective in obtaining culturally specific 
information about the values, opinions, behaviours and social contexts of particular 
populations. Qualitative research methods are gaining in popularity outside the traditional 
academic social sciences, particularly in public health and international development research. 
Whereas quantitative research methods once dominated these fields, researchers have now 
begun drawing from a more diverse repertoire of methodologies as they tackle international 
public health problems. Qualitative methods have become important tools within this broader 
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approach to applied research.Jargely, because they provide valuable insights into the local 
! 
perspectives of study populations. 
Mack et aL illustrated: that the great conttibution of qualitative research is the culturally specific 
and contextually rich data it produces. Such data are proving critical in the design of 
comprehensive solutions to public health problems in developing countties, as scientists, 
medical doctors, pharmaceutical companies and humanitarian organizations have come to 
recognize that biomedical solutions are only partial remedies. Qualitative methods are also 
effective in identifying intangible factors, such as social norms, socioeconomic status, gender 
roles, ethnicity and religion, whose role in the research issue may not be readily apparent. 
Mack et aL consider: that when that when used along with quantitative methods, qualitative 
research can help us to interpret and better understand the complex reality of a given situation 
and the implications of quantitative data. Although findings from qualitative data can often be 
extended to people with characteristics similar to those in the study population, gaining a rich 
and complex understanding of a specific social context or phenomenon typically takes 
precedence over eliciting data that can be generalized to other geographical areas or 
populations. In this sense, qualitative research differs slightly from scientific research in general. 
Ospina, (2004, p.3) reported that researchers using one or the other tackle empirical research 
differently. Everet and Louis (1981) clarify the assumptions that ground each by distinguishing 
two research stances: "inquiry from the outside", often implemented via quantitative studies 
and "inquiry from the inside" via qualitative studies. These approaches differ in the degree of 
the researcher's immersion in terms of experiential engagement, direct contact with the 
research participants and physical involvement in the setting. In the "inside" or qualitative 
approach, the researcher aims for a holistic picture from historically unique situations, where 
idiosyncrasies are important for meaning. The researcher uses an inductive mode, letting the 
data speak. In contrast, traditional "outside" or quantitative researchers aim to isolate the 
phenomenon, to reduce the level of complexity in the analysis and to test hypotheses derived 
previously. 
Lazaro & Marcos, (2006, pp. 758 - 659) defined that qualitative method examines the process 
of assigning meanings. It is based on interpretation and constructivism, taking into account that 
multiple realities and multiple truths exist based on the construction of a social reality that is 
constantly changing. Therefore, the investigator and the object of study are interactively 
intertwined in such a way that discoveries are created mutually within the context of the 
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situation that moulds the investigation. Furthennore, qualitative research methods mainly 
analyze visual and textual data in such a way that the sample is restricted to just a few or even 
only one example. Hence, this type of method allows the complexity of the problem to be 
confronted, keeping in mind that results are not the objective. Rather, the goal is to be able to 
generate new theorems or improve existing ones. 
Darlington & Scott, (2002, p. 2) reported that the qualitative research is not new. Historians 
have always analysed documentary evidence, much of it non-quantitative data such as 
correspondence, as their primary source material and through oral history methods have added 
in-depth interviewing to their repertoire in recent decades. Anthropology, from its conception 
as a discipline in the mid-nineteenth century, used qualitative methods such as field observation 
and informant interviewing to understand cultural patterns and social relationships. Sociology 
has always drawn upon both quantitative and qualitative methods, such as in the influential 
Chicago school of urban research in the 1920s and has often utilised both approaches. 
Organisational theory has been based largely on case studies created from an amalgam of 
observation, documentary material and interviews. 
Darlington & Scott added that in recent years specializations, such as medical anthropology and 
medical sociology, have relied heavily on qualitative methods to explore issues relating to health 
and illness, from the micro-context of the hospital ward or clinic through to the broader socio-
cultural context. Qualitative methods have extended well beyond the boundaries of the social 
sciences in academia. Market research was originally based on the social survey but now 
complements this with focus groups to tap the processes and nuances of consumer opinion, as 
does research on public opinion and voting intentions. 
4.2.1.3 Mixed Method Approach: 
Mixed research approach is the class of research studies in which a researcher mixes or 
combines quantitative and qualitative research techniques into a single research study. Mixed 
research helps to improve the overall quality of research. Quantitative and Qualitative methods 
are compatible and can be mixed. Mixed research provides a framework for conducting a study 
that incorporates quantitative and qualitative research approaches. In each mixed research 
study, a combination of quantitative and qualitative data is collected, analyzed and interpreted 
using systematic principles. Mixed research takes most of the space on the research continuum 
that varies from not mixed (i.e., what is called monomethod) to fully mixed. A monomethod 
research study involves the exclusive use of either a quantitative or qualitative research 
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approach. As long as both quantitative and qualitative research approaches are used within the 
same investigation, the study moves from being monomethod to at least a partiaJJymixed 
method, even though one of the research approaches is used only minimally. Mixing or 
integration of elements of quantitative and qualitative research becomes greater and greater. 
Mixed research is a growing field. As such, many mixed research designs are still being 
developed. There are two major methods of mixed of research, mixed model research and 
mixed method research. (Johnson & Christensen, 2004, pp. 410-415). 
Bazeley, (2002, p. 2) points out that most social scientists were thinking mixed methods are in 
terms of some combination of Qualitative and Quantitative approaches to research. Qualitative 
and Quantitative approaches have been distinguished (and thereby defined) on the basis of the 
type of data used (textual or numeric; structured or unstructured), the logic employed 
(inductive or deductive), the type of investigation (exploratory or confirmatory), the method of 
analysis (interpretive or statistical), the approach to explanation (variance theory or process 
theory) and for some, on the basis of the presumed underlying paradigm (positivist or 
interpretive/critical; rationalistic or naturalistic). Perhaps our inability to clearly specify what all 
of us have a general sense of is indicative of the lack of a clear distinction that what we are 
talking about is a continuum with a number of independent dimensions along which any 
particular research may be placed. If one uses numbers, mterpretation is still involved. If one's 
data are texts, counting may still be appropriate. Variables do not necessarily have clear-cut 
meanings; processes can be revealed through numeric analysis as well as through narrative and 
so on. 1bis inability to definitively distinguish one approach from another has implications for 
the acceptability of mixing methods in that "lines of conflict" cannot be clearly drawn. Because 
there is no necessary congruence between the different dimensions of the quantitative 
qualitative distinction, the terms themselves are most useful either for giving a sense of overall 
direction in a study, or simply as descriptors of the type of data being used (textual or numeric). 
Even the latter is problematic, but it at least avoids the problems associated with suggesting 
there are such things as quantitative or qualitative paradigms or methodologies. 
4.2.1.3.1 Strengths of Mixed Research: 
• 
• 
Words, pictures and narrative can be used to add meaning to numbers. 
Numbers can be used to add precision to words, pictures and narrative. 
,. Can provide quantitative research strengths. 
• ,Researcher can generate and test grounded theory. 
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• 
• 
• 
• 
• 
• 
• 
Can answer a broader and more complete range of research questions because the 
researcher is not confined to a single method or approach. 
The specific mixed research designs have specific strengths and weaknesses that should be 
considered (e.g., in tow-phase sequential design, the phase one results can be used to 
develop and inform the purpose and design of the phase two component). 
Researcher can use the strengths of an additional method to overcome the weaknesses in 
another method by using both in a research study (this is the principle of complementarity). 
Can provide stronger evidence for a conclusion through convergence and corroboration of 
findings (this is the principle of triangulation). 
Can add insights and understanding that might be missed when only a single method is 
used. 
Can be used to increase the generalizability of the results. 
Qualitative and quantitative together produces more complete knowledge necessary to 
inform theory and practice (Op.cit:p.414). 
4.2.1.3.2 Weaknesses of Mixed Research: 
• It can be difficult for a single researcher to carry out both qualitative and quantitative 
research, especially if two or more approaches are expected to be done concurrendy (i.e., it 
might require a research team). 
• The researcher has to learn about multiple method and approaches and understand how to 
appropriately mix them. 
• Methodological purists contend that one should always work within either a qualitative or 
quantitative paradigm. 
• 
• 
• 
It is more expensive. 
It is more time consuming. 
Some of the details of mixed research remain to be fully worked out by research 
methodologists (e.g., problems of paradigm mixing, how to qualitatively analyze 
quantitative data, how to interpret conflicting results) (Op.citp.414). 
4.2.2 Approaches to Research: 
Different styles, traditions or approaches use different methods of collecting data, but no 
approach prescribes nor automatically rejects any particular method. Quantitative researchers . 
collect facts and study the relationship of one set of facts to another (Bell, 2005, p. 7). 
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4.2.2.1 Action Research: 
Action research is an approach which is appropriate in any context when' specific knowledge is 
required for a specific problem in a specific situation, or when a new approach is to be grafted 
on to an existing system' (Cohen and Manion 1994, p.194). It is not a method or a technique. 
As in all research, the methods selected for gathering information depend on the nature of the 
information required. It is applied research, carried out by practitioners who have themselves 
identified a need for change or improvement, sometimes with support from outside the 
institution; other times not. The aim is to arrive at recommendations for good practice that will 
tackle a problem or enhance the performance of the organization and individuals through 
changes to the rules and procedures within which they operate (Op.cit:p.8). 
McNiff & Whitehead, (2006, p. 36) defined that Action Research has been around for some 70 
years. It has always been linked with social change for social justice. The term 'action research' 
appeared in a 1961 speech by Martin Luther King. In the 1950s action research was taken up in 
education, specifically by the teaching profession and Stephen Corey's (1953) book Action 
Research to Improve School Practices became influential in America. 
Action research is about practitioners creating new ideas about how to improve practice and 
putting those ideas forward as their personal theories of practice. 1bis is different from 
traditional social science, which is about official researchers producing theory,. which 
practitioners apply to their practice, so immediately we are in a context of power and politics 
around the struggle for knowledge and recognition as a knower (Ibid: p.5). 
Action research is a form of enquiry that enables practitioners. everywhere to investigate and 
evaluate their work. They ask, what am I doing? What do I need to improve? How do I 
improve it? Their accounts of practice show how they are trying to improve their own learning 
and influence the learning of others. These accounts come to stand as their own practical 
theories of practice, from which others can learn if they wish (!bid: p.5). 
Action research has become increasingly popular around the world as a form of professional 
learning. It has been particularly well developed in education, specifically in teaching and is now 
used widely across the professions. One of the attractions about action research is that 
everyone can do it, so it is for 'ordinary' practitioners as well as principals, managers and 
administrators. Students can also do and should do, action research. 
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Action research can be a powerful and liberating foon of professional enquiry because it means 
that practitioners themselves investigate their own practice as they find ways of living more 
fully in the direction of their educational values. They are not told what to do. They decide for 
themselves what to do, in negotiation with others. 1hls can work in relation to individual and 
also collective enquiries. More and more groups of practitioners are getting together to 
investigate their collective work and put their stories oflearning into the public domain. We can 
use action research for many purposes, but not for all. 
The action research family is wide and diverse, so inevitably different people say different 
things about what action research is, what it is for and who can do it and how. You need to 
know about these issues, so that you can take an active part in the debates. Taking part also 
helps you to get to grips with why you should do action research and what you can hope to 
achieve. 
4.2.2.2 The Grounded Theory Approach: 
Glaser & Strauss, (2006 pp. 17-18) considered that the qualitative method was still the only way 
to obtain data on many areas of social life not amenable to the techniques for collecting 
quantitative data. There is no fundamental clash between the purposes and capacities of 
qualitative and quantitative methods or data. Any clashes concern the primacy of emphasis on 
verification or generation of theory to which heated discussions on qualitative versus 
quantitative data have been linked historically. We believe that each form of data is useful for 
both verification and generation of theory, whatever the primacy of emphasis. Primacy depends 
only on the circumstances of research, on the interests and on the kinds of material he needs 
for his theory. The crucial elements of sociological theory are often found best with a 
qualitative method, that is, from data on structural conditions, consequences, deviances, noons, 
processes, patterns and systems; because qualitative research is, more often than not, the end 
product of research within a substantive area beyond which few research sociologists are 
motivated to move; and because qualitative research is often the most "adequate" and 
"efficient" way to obtain the type of information required and to contend with the difficulties 
of an empirical situation. 
Ben. (2005, pp. 18 - 19) illustrated that the grounded theory approach to qualitative data 
analysis was developed by Glaser and Strauss in the 1960s during the course of a field 
observational study of the way hospital staff dealt with dying patients (1965, 1968). Strauss 
(1987) tells us that: 
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The methodological thrust of the grounded theory approach to qualitative data analysis is 
toward. the development of theory, without any particular commitment to specific kinds of 
data, lines of research, or theoretical interests. So, it is not really a specific method or technique. 
Rather it is a style of doing qualitative analysis that includes a number of distinct features, such 
as theoretical sampling and certain methodological guidelines, such as the making of constant 
comparisons and the use of a coding paradigm, to ensure conceptual development and density. 
Grounded theory is best defined as a research strategy whose purpose is to generate theory 
from data.' Grounded' means that the theory will be generated on the basis of data; the theory 
will therefore be grounded in data. 'Theory 'means that the objective of collecting and analysing 
the research data is to generate theory. The essential idea in grounded theory is that theory will 
be developed inductively from data. 
Case, (2007, p. 148) highlighted the Grounded Theory as "Theories tied to observation and 
meat to apply in a particular area of application are called "grounded" (Glaser and Strauss 
1967). In their study of the awareness of death, Glaser and Strauss demonstrated that the 
middle-range theory is constructed by "grounding" it in observation-that is, building a theory by 
relyiog more on observed data than on abstract ideas. Yet, the so-called "grounded theory" 
approach does not rely entirely on induction reasoning from particulars to generalizations), but 
rather moves back and forth from data-gathering to deduction (reasoning from generalizations 
to particular cases) to test the theory." 
Case added: "Grounded theories may serve as building blocks for formal theories, while 
remaining close enough to real-world observations as to give us confidence in their validity. An 
example from information seeking would be Kuhlthau's (1993a) model of the search process. 
Kuhlthau's model was developed through close observation of the ways that information 
seekers construct knowledge by tying it to what they already know as they pass through various 
stages of uncertainty and understanding. This model was derived from a general, psychological 
theory (i.e., Kelly, 1963), Kuhlthau's model could be expanded into a more general theory of 
information seeking through further observation and development. To see how these ideas 
evolve, let us begin by looking at the foundations of information seeking theories". 
4.2.2.3 Soft System Methodology (SSM): 
Checkland & Scholes, (2005, p. 28) quote a definition of Soft Systems Methodology from von 
Bulow "SSM is a methodology that aims to bring about improvement in areas of social 
concem by activating in the people involved in the situation a learning cycle which is ideally 
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never ending. The leaming takes place through the iterative process of using systems 
concepts to reflect upon and debate perceptions of the real world and again reflecting on 
the happenings using systems concepts. The reflection and debate is structured by a 
number of systemic models. These are conceived as holistic ideal types of certain aspects 
of the problem situation rather than as accounts of it. It is taken for granted that no 
objective and complete account of a problem situation can be provided': 
Checkland & Scholes, (2005, pp. 91 - 96) illustrated that in recent years a specific effort has 
been made to use SSM within the National Health Service and this has been fruitful. For 
example, the study which helped the East Berkshire Community Medicine Department 
(EBCMD) with the problem of measuring its performance. The practice of community 
medicine as consisting of more than the provision of epidemiological data; CMD was actively 
involved in helping to manage the delivery of health care programmes in the District. The study 
needed to understand not only the ideas (and controversy) underling the different conceptions 
of community medicine, but also the basic mechanisms operating at district level in the NHS in 
the provision of health care. 
Checkland & Scholes added the client for the study was practical way in which we would use it 
in the study. We were happy in the circumstances to accept the role of doing the study in 
continual dialogue with Dr Cobb and his staff, rather than simply facilitating it by providing 
methodological help. The Lancaster team felt the need to get to know the NHS and its culture 
better and this provided a chance to do that. Given Dr Cobb's interest in the methodology it 
was agreed that a senes of 'project notes' indicating progress would be issued and that these 
would cover both the substantive work and the use of SSM. Four such notes were issued in the 
course of the work; they were found to be helpful in disciplining the team to make explicit both 
their understanding of NHS practice and their use of SSM. 
Soft systems methodology (SSM) is essentially about creating multiple systemic perspectives of 
a particular situation. SSM was developed by Peter Checkland in the late 1960s at the 
University of Lancaster in the United Kingdom. Originally it was seen as a modeling tool, but 
in later years it has been used increasingly as a method of facilitating learning and identifying 
meaning. At the heart of SSM is a comparison between a problem situation as it is and some 
simple models of the ways in which it might be perceived. Out of this comparison arose a 
better understanding of the situation (research) and some ideas for improvement (action) 
(Williams, 2007). 
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SSM places priority on processes of enquiry, in particular, learning about the world view and 
sense of values, of all the people concerned with a given situation. SSM focuses on 
understanding a situation in its entirety rather than on improvement or change through the 
usual problem-solving methods. The problems and puzzles of human activity systems may not 
be easily solved by hypothesis testing procedures that are often used in natural sciences, since 
the elements and factors in human relationships may be interrelated in a complex manner. 
Unlike a hard systems approach which may be appropriate for well-defined technical problems, 
SSM, a soft systems approach to problem solving, is applied to fuzzy ill-defined situations 
involving human beings and cultural considerations (Tajino & Smith, 2005, p. 450). 
Williams, (2007) indicates that the classic SSM method has seven stages: 
Stage (1) The Problem Situation, Unstructured: The problem situation is first experienced, as it 
is, by the researcher. That is, the researcher makes a few presumptions about the nature of the 
situation as possible. 
Stage (2) The Problem Situation Expressed: In this step, the researcher develops a detailed 
description, a "rich picture," of the situation within which the problem occurs. In addition to 
the logic of the situation, the rich picture also tries to capture the relationships, the value 
judgments people make and the "feel" of the situation. 
Stage (3) Root Definition of Relevant System: Next the "root definition," the essence, of a 
relevant system, is defined. 
Checkland provides the mnemonic CA1WOE as a checklist for ensuring that the important 
features of a system are included: 
~ Customers (the system's beneficiaries). 
~ Actors (who transform inputs to outputs). 
~ Transformation (from inputs to outputs). 
~ Weltanschauung (relevant worldviews). 
~ Owners (who have veto power over the system). 
~ Environmental constraints that need to be considered. 
We then use these elements to construct a root definition. This is often in the form of "a 
system that does: P (what) by Q (how) to contribute to achieving R (why)." Once this root 
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definition has been developed, we then take a "cultural analysis": We explore the roles, norms, 
values and politics relevant to the root definition. 
Stage (4) Making and Testing Conceptual Models: Tbis is a critical, challenging and rigorous 
step. The task now is to develop systems models using only the elements of the root definition 
and cultural analysis, in a way that flows logically from that root definition and cultural analysis. 
The focus is on simplicity-the possible models should have as few components as possible 
(Checkland recommends no more than seven) yet demonstrate all the properties that define a 
system. 
Stages (5, 6 and 7) from Conceptual Models to Improvements: Checkland recommends 
constructing several relevant models using different root definitions by choosing different 
CA TWOE, thus creating the multiple perspectives and multiple models. The final stages of the 
methodology discuss, compare and contrast these models with the problem situation. The 
insights these discussions bring are used to identify ways of improving the problem situation. 
Braithwaite et al (2002, pp. 194 -196) highlighted the soft system methodology (SSM) as a 
solution to health problems and has been quoted as saying that wherever one looks in the 
health system one finds complex, unresolved issues. Most are deep-seated, system problems. 
Soft systems methodology (SSM) is presented as a staged approach for health care by which 
sustainable solutions to difficult problems may be developed and enacted. Checkland et al 
(1972) (Checkland and Scholes 1990; Hindle, Checkland, Mumford and Worthington 1995) 
took many ideas from the systems theory and incorporated them into an approach now termed 
SSM. It takes account of much of what is important in the core characteristics and provides a· 
way of thinking and acting that is generally considered to be sufficiently comprehensive and 
flexible to be relevant to many kinds of problem situations. In outline, there is an interactive 
process that incorporates four main stages, as follows: 
1. Developing a 'rich' picture of the situation that is considered problematical (that is, ensuring 
many different perspectives are elicited). 
2. Developing systems models (pictures or diagrams) of one or more aspects of the problem 
situation, as a basis for discussion and learning about 'the real world. 
3. Comparing people's systems models with other people's models as a means to understand 
the real world and to learn about the real world. 
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4. Identifying opportunities for improvement and making changes as a basis for further 
learning. 
These ideas have emerged in several ways that have been dispersed over time and place. For 
example, continuous quality improvement accentuated continual learning and involvement of 
people performing the work. Social science research methods were developed with the specific 
intention of understanding the nature of individuals' perceptions of problems and their cultural 
determinants. Many SSM ideas are explicitly or intuitively incorporated into successful 
problem-solving exercises. The Journal Systems Research and Behavioural Science is devoted 
to reports about such exercises. The significant contribution of SSM is that it provides more 
structure, a richer, staged methodology than is otherwise likely to be present. For example, 
when discussing evaluation of a health care activity, it may happen by chance that there is a 
debate about players' differences in goals: that (say) clinicians view league tables showing 
relative performance among practitioners as no more than an attempt by non-clinicians to gain 
control and reduce medical autonomy, whereas other players believe league tables are an ethical 
way of informing consumers. SSM ensures that these kinds of differences in perceptions are 
identified, made explicit and discussed. Moreover, SSM provides processes (including the 
language) that help to ensure the discussions are efficient and result in a way forward and are 
based on deepening participants' understanding of the system of which they are a part. These 
feature more structure, taking account of players' differences, a common language and systems 
understanding which are missing from the commonly observed approaches centred on power, 
economic, scientific and rnanagerialist thinking. 
4.2.2.4 Soft Information System (SIS) and Health Informatics: 
Atkinson et aL, (2002, p. 142) defined the soft information systems and technologies 
methodology (SISTeM) as an approach capable of facilitating interventions as well as 
underpinning research within the field of health informatics. This approach ha~ been developed 
through a series of participative multi-disciplinary projects within healthcare settings that have 
incorporated and integrated IS and organisational development. SISTeM is a second-generation 
soft methodology, driven by problem situations in which an explicit need has arisen to deal 
with issues and exploit opportunities in which technologies, especially information systems (IS), 
are of paramount importance. It is based upon the. underpinning concept of the 
human/machine activity system. This enables technological activity to be represented within 
soft modelling tools and techniques on an equal basis to that of humans and also to integrate 
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them directly with traditional Information System Development (ISD) tools and techniques, as 
well as approaches to process reconfiguration and cultural development. TIlls is the 
environment when exploring the nature and use of decision support tools within care. An 
emergency ward is an assembly of humans and things whose function is to primarily deliver 
care. The work of doctors and nurses articulates with the functioning of monitors, of order 
forms and laboratory routines to keep an intensive care patient stabilized, to treat the acute 
traffic accident victim, or to provide long term care to a chronic diabetic. 
In an other study (Atkinson et al 2001. p. 4) has illustrated the applications of SISTeM which 
he considers has been used to support the development of information systems and business 
processes associated with clinical care, in areas such as the surgical treatment of breast cancer, 
radiotherapy and cystic fibrosis, as well as care for stroke patients and children's services. It has 
also been used to design a clinical audit and governance processes at the level of services and 
hospitals. Within the managerial arena SISTeM has, in the past, been deployed to create 
development pathways for linking clinical activity monitoring, to contracting and resource 
management within a hospital. A further development area has been that of IS strategy at the 
regional and organisationalleve1s. Application selection and evaluation within procurement has 
also been a major area in which the approach has been seen to add value. Working with the 
NHS to develop the Electronic Patient Record [EPR] has been an important area, not the least 
for the development of SISTeM itself; for it was from this that the concept of the 
human/ machine activity system was derived. All the projects identified have been participative 
and multi-professional, including IS&T professionals. Their disparate views and interests of 
these stakeholders are accommodated and addressed in many ways throughout SISTeM's 
cycles, stages, deriving and incorporating all aspects of various forms of modelling, agenda 
forming and decision making, whether strategic or operational. Finally, SISTeM facilitates the 
realization of the change itself, often within multi-organisational and multi-stakeholder 
contexts. 
4.2.3 Methods of Data Collection: 
4.2.3.1 Survey: 
Groves et al, (2005, p. 2) defined a "survey" as a systematic method for gathering information 
from (a sample of) entities for the purposes of constructing quantitative descriptors of the 
attributes of the larger population of which the entities are members. The word "systematic" is 
deliberate and meaningfully distinguishes surveys from other ways of gathering information. 
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The phrase "a sample of" appears in the definition because sometimes surveys attempt to 
measure everyone in a population and sometimes just a sample. 
In other definitions a survey may be occasioned simply by a need for administrative facts on 
some aspects of public life; or be designed to investigate a cause-effect relationship or to throw 
fresh light on some aspect of sociological theory. When it comes to subject matter, all one can 
say is that surveys are concerned with demographic characteristics, the social environment, the 
activities, or the opinions and attitudes of some groups of people. A survey will aim to obtain 
information from a representative selection of the population and from that sample will then 
be able to present the findings as being representative of the population as a whole. In surveys, 
all respondents will be asked the same questions in, as far as possible, the same circumstances. 
Question wording is not as easy as it seems and careful piloting is necessary to ensure that all 
questions mean the same to all respondents. Information can be gathered by means of self-
completion questionnaires (as in the case of the census) or by an interviewer. Whichever 
method of information gatheting is selected, the aim is to obtain answers to the same questions 
from a large number of individuals to enable the researcher not only to describe but also to 
compare, to relate one characteristic to another and to demonstrate that certain features exist in 
certain categories. Surveys can provide answers to the questions what? Where? When? and 
How? but it is not so easy to find out Why? Causal relationships can rarely, if ever, be proved 
by the survey method. The main emphasis is on fact-finding and if a survey is well structured 
and piloted, it can be a relatively cheap and quick way of obtaining information (Bell, 2005, pp. 
13 - 14). 
Surveys are the most popular method for collecting data for evaluations. Surveys involve asking 
questions of specific individuals and then obtaining their responses. The responses are usually 
tabulated or analyzed and presented as evaluation findings. Conducting a survey is a low-cost 
and relatively straightforward way to obtain data from many people in a short period of time. 
However, obtaining answers that accurately reflect the attitudes or behaviuors of a study 
population is more difficult than it may seem on the surface. Fortunately, there has been a great 
deal of research on survey research methods in the past 20 years that can guide the collection of 
accurate data. 
Surveys can be administered by mail, over the phone, in personal interviews, in group settings 
and, increasingly, direcdy on personal computers and through the Internet. The choice of a-
mode of administration will determine the type of instrument that is needed (mailed 
questionnaire versus phone interview), the amount of time it will take to collect the responses 
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and the cost of the survey. Usually, these decisions are made by weighing respondent capacities, 
cost and data quality. Many evaluations employ more than one method of administration and in 
many cases, alternative methods will be necessary for populations with disabilities and for those 
who speak other languages. Methods of accommodation can include providing large-print 
questionnaires for visually impaired respondents or obtaining responses from surrogates, such 
as caregivers for medically frail individuals. 
After the mode of administration is decided, items can be organized into an instrument. In 
general, the instrument should be organized to begin with questions that establish rapport and 
capture the interest of respondents and end with demographic items that some. respondents 
may be reluctant to provide in the beginning. Questions should be ordered to minimize the 
cognitive effort of the respondents. Questions referring to similar things should be placed close 
together. Survey length is always an issue when organizing an instrument and often requires 
setting tough priorities so that the most important evaluation questions are adequately 
addressed. 
Survey administration requires careful planning and painstaking follow-through if the survey is 
to yield accurate data. From monitoring and coaching interviewers to making sure that surveys 
are properly logged in and identification numbers checked off, survey administration requires 
adherence to the detailed procedures no matter which mode of administration is being used. 
Preparation of data for a?alysis and the analysis itself are intimately tied together. In surveys 
that rely on computer-assisted telephone interviews, the data are entered directly by the 
interviewers, allowing evaluators to avoid potential errors from hand entry. Scanning machines 
and software also eliminate having people enter data by hand. 
Collecting survey data that meet current standards for accuracy requires a great deal of 
expertise. Numerous organizations have arisen that specialize in survey research, many of 
which are members of the American Association of Public Opinion Researchers. Many 
evaluators subcontract with these organizations for collecting survey data, depending on the 
scope and complexity of the survey. Whether working alone or collaborating with others, 
evaluators who choose to conduct surveys have a wealth of research and resources that can 
make their survey findings more accurate (Henry, 2007). 
J ohnson & Christensen, (2004, pp. 160-194) expand on the method of data collecting by stating 
that all empirical research relies on one or more method of data collection. There are six major 
methods of data collection: 
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1. Tests (mcludes standardized tests that usually include infonnation on reliability, validity and 
nonns as well as tests constructed by researchers for specific purposes, skills tests, etc). 
2. Questionnaires (self-report instruments). 
3. Interviews (situations where the researcher interviews the participants). 
4. Focus groups (a small group discussion with a group moderator present to keep the 
discussion focused). 
5. Observation ~ooking at what people actually do). 
6. Existing or Secondary data (using data that are originally collected and then archived or any 
other kind of "data" that was simply left behind at an earlier time for some other purpose). 
This research focused on two methods of data collection, questionnaires and interviews. 
4.2.3.1.1 Questionnaires: 
A questionnaire is a self-report data collection instrument that is filled out by research 
participants. Questionnaires are usually paper-and-pencil instruments, but they can also be 
placed on the web for participants to go to and "fill out", a questionnaire is composed of 
questions and/or statements. There are some principles should be taken by the researcher into 
consideration during designing the questionnaire: 
• 
• 
• 
• 
• 
• 
• 
• 
The questionnaire items are match to the research objectives. 
Understanding the research participants. 
Using natural and familiar language and writing items that are clear, precise and relatively 
short. Also does not use "leading" or "loaded" questions. 
Avoiding double-barrelled questions and negatives. 
Determining whether an open-ended or a closed ended question is needed and using 
mutually exclusive and exhaustive response categories for closed-ended questions. 
Considering the different types of response categories available for closed-ended 
questionnaire items. 
Use multiple items to measure abstract constructs. in addition consider using multiple 
methods when measuring abstract constructs. 
Using caution if reverse the wording in some of the items to prevent response sets. (A 
response set is the tendency of a participant to respond in a specific direction to items 
regardless of the item content). 
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• Developing a questionnrure that is easy for the participant to use. 
• Always pilot test the questionnrure. 
A. Strengths of Questionnaires: 
• Good for measuring attitudes and eliciting other content from research participants. 
• Inexpensive (especially mail questionnrures and group administered questionnrures). 
• Can provide information about participants' internal meanings and ways of thinking. 
• Can administer to pt9bability samples. 
• Quick turnaround. 
• Can be administered to groups. 
• Perceived anonymity by respondent may be high. 
• Moderately high measurement validity (i.e., high reliability and validity) for well constructed 
and validated questionnrures. 
• . Closed-ended items can provide exact information needed by researcher. 
• Open-ended items can provide detailed information in respondents' own words. 
• Ease of data analysis for closed-ended items. 
• Useful for exploration as well as confirmation. 
B. Weaknesses of Questionnaires: 
• Must usually be kept short. 
• Reactive effects may occur (e.g., interviewees may try to show only what is socially 
desirable). 
• Non-response to selective items. 
• People filling out questionnrures may not recall important information and may lack seIf-
awareness. 
• Response rate may be Iow for mail and emaiI questionnrures. 
• Open-ended items may reflect differences in verbal ability, obscuring the issues of interest. 
• Data analysis can be time consuming for open-ended items. 
• Measures need validation (Jobnson & Christensen, 2004, pp. 160-194). 
4.2.3.1.1.1 Population and Sample Size: 
The population is simply all the members of the group that are of interest. A sample is a sub-set 
of the population that is usually chosen because to gain access to all members of the population 
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is prohibitive in time, money and other resources. A key issue in choosing the sample relates to 
whether the members chosen are representative of the population. Often the sample is chosen 
randomly from a list that contains all the members of the population. Such a list is called a 
sampling frame. Some methods of selecting samples, e.g. quota sampling, do not require a 
sampling frame. To determine the sample size it is usual to work back from how many 
responses (completed questionnaires) are required for the analysis. One simple rule is to look 
for about 20-30 responses in each of the major sub-categories of the sample. For example, if a 
key aspect of the research is to compare males and females, there should be an equal number of 
females to males among the responses. This number then needs modifying by the anticipated 
response rate to determine the target sample size. It is quite common for survey response rates 
to be around 20%, which means sending out five times as many questionnaires. For the 
example above, this would mean 300 questionnaires to obtain 60 responses (Burgess, 2001, p .4). 
Johnson & Chtistensen, (2004, pp. 199 - 225) illustrate some important terms used in sampling: 
~ A sample is a set of elements taken from a larger population. 
~ The sample is a subset of the population which is the full set of elements or people or 
whatever you are sampling. 
~A statistic is a numerical characteristic of a sample, but a parameter IS a numerical 
characteristic of population. 
~ Sampling error refers to the difference between the value of a sample statistic, such as the 
sample mean and the true value of the population parameter, such as the population mean. 
Note: some error is always present in sampling. With random sampling methods, the error 
is random rather than systematic. 
~ The response rate is the percentage of people in the sample selected for the study who 
actually participate in the study. 
~ A sampling frame is just a list of all the people that are in the population. Here is an 
example of a sampling frame (a list of all the names in my population and they are 
numbered). Note that the following sampling frame also has information on age and gender 
included in case you want to draw some samples and do some calculations. 
Statistical studies (surveys, experiments, observational studies, etc.) are always better when they 
are carefully planned~ The problem should be carefully defined and operationalized. 
Experimental or observational units must be selected from the appropriate population. The 
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study must be randomized correcdy. The procedures must be followed carefully. Reliable 
instruments should be used to obtain measurements. Finally, the study must be of adequate 
size, relative to the goals of the study. It must be "la1J!,c enollgH' that an effect of such magnitude 
as to be of scientific significance will also be statistically significant. It is just as important, 
however, that the study is not "too big," where an effect of litde scientific importance is 
nevertheless statistically detectable. Sample size is important for economic reasons; an under-
sized study can be a waste of resources for not having the capability to produce useful results, 
while an over-sized one uses more resources than are necessary. In an experiment involving 
human or animal subjects, sample size is a pivotal issue for ethical reasons. An under-sized 
experiment exposes the subjects to potentially harmful treatments without advancing 
knowledge. In an over-sized experiment, an unnecessary number of subjects are exposed to a 
potentially harmful treatment, or are denied a potentially beneficial one (Lenth, 2001, p. 187). 
Among the questions that a researcher should ask when planning a study is "How la1J!,c a sample 
do I need?" If the sample size is too small, even a well conducted study may fail to answer its 
research question, may fail to detect important effects or associations, or may estimate those 
effects or associations too imprecisely. Similarly, if the sample size is too large, the study will be 
more difficult and cosdy and may even lead to a loss in accuracy. Hence, optimum sample size 
is an essential component of any research. When the estimated sample size cannot be included 
in a study, post-hoc power analysis (the average power of tests used in a particular field) should 
be carried out. Approaches for estimating sample size and performing power analysis depend 
primarily on the study design and the main outcome measure of the study. There are distinct 
approaches for calculating sample size for different study designs and different outcome 
measures. Additionally, there are also different procedures for calculating sample size for two 
approaches of drawing statistical inference from the study results, i.e. confidence interval 
approach and test of significance approach (Zodpey, 2004, p. 123.) 
4.2.3.1.1.2 Sampling in Quantitative and Qualitative Research: 
A Sampling in Quantitative Research: 
1. Random Sampling: 
~ Simple random 
~ Systematic sampling: 
• Firsdy, determine the sampling interval, which is symbolized by "k," (it is the population 
size divided by the desired sample size). 
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• Secondly, randomly select a number between 1 and k and include that person in your 
sample. 
• Thirdly, also include each kith element in your sample. For example if k is 10 and your 
randomly selected number between 1 and 10 was 5, then you will select persons 5, 15, 25, 
35,45, etc. 
~ Stratified random sampling: 
• Proportional stratified sampling. 
• Disproportional stratified sampling. 
~ Cluster Random Sampling: 
• One-stage cluster sampling. 
• Two-stage cluster sampling. 
2. Non-random Sampling: 
~ Convenience sampling. 
~ Quota sampling. 
~ Purposive sampling. 
~ Snowball sampling. 
B. Sampling in Qualitative Research: 
~ Maximum vatiation sampling (i.e., you select a wide range of cases). 
~ Homogeneous sample selection (i.e., you select a small and homogeneous case or set of 
cases for intensive study). 
~ Extreme case sampling (i.e., you select cases that represent the extremes on some 
dimension). 
~ Typical-case sampling (i.e., you select typical or average cases). 
~ Critical-case sampling (i.e., you select cases that are known to be very important). 
~ Negative-case sampling (i.e., you purposively select cases that disconfirm your 
generalizations, so that you can make sure that you are not just selectively finding cases to 
support your personal theory). 
~ Opportunistic sampling (i.e., you select useful cases as the opportunity arises). 
Mixed purposeful sampling (I.e., you can mix the sampling strategies into more complex 
designs tailored to your specific needs) Oohnson & Christensen, 2004, pp. 199 - 225). 
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4.2.3.1.1.3 The Pilot Study and Validity and Reliability: 
The pilot study is useful to check whether questions and instructions are clear; the layout works 
and to find out whether respondents are going to have any objections to particular questions. 
Piloting also provides an indication of how long it will take to complete the questionnaite, as 
well as indicate whether any important topics have not been included. In addition, there are six 
things to consider duting questionnaite piloting: 
1. Did any questions make respondents uncomfortable because they were too personal? 
2. Did any questions have to be asked more than once because they were not easy to 
understand? 
3. Were any of the questions misunderstood and misinterpreted? 
4. Were any of the questions difficult to read and not liked by interviewer/respondent? 
5. Did the questionnaite take long to administer/ complete? Were there sections that dtagged 
on? 
6. Were there sections/questions where respondents would have liked more opportunity to 
provide longer answers? 
Whatever procedure for collecting data is selected, it should always be examined critically to 
assess to what extent it is likely to be reliable and valid. Reliability is the extent to which a test 
or procedure produces similar results under constant conditions on all occasions. Validity is an 
altogether more complex concept. Usual definitions of validity are that it tells us whether an 
item or instrument measures or describes what it is supposed to measure or describe, but this is 
rather vague and leaves many questions unanswered. 'Validity' mean 'the design of research to 
provide credible conclusions; whether the evidence which the research offers can bear the 
weight of the interpretation that is put on it' (Bell, 2005, pp. 117 - 118). 
Furthenuore, the use of reliability and validity are common in quantitative research and is 
reconsidered in the qualitative research paradigm. Since reliability and validity are rooted in the 
positivist perspective they should be redefined for their use in a naturalistic approach. As 
reliability and validity used in quantitative research are providing a springboard to examining 
what these two tenus mean in the qualitative research paradigm, triangulation is used in 
quantitative research to test the reliability and validity and can also illuminate ways to test or 
maximize the validity and reliability of a qualitative study. Therefore, reliability, validity and 
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triangulation, if they are relevant research concepts, particularly from a qualitative point of 
view, have to be redefined in order to reflect the multiple ways of establishing truth 
(Golafshani, 2003, p. 597). 
4.2.3.1.2 Interviews: 
Hancock, (2002, pp. 9 - 10) determined that interviews can be highly structured, senu-
structured or unstructured Structured interviews consist of the interviewer asking each 
respondent the same questions in the same way. A tighdy structured schedule of questions is 
used, very much like a questionnaire. The questions may even be phrased in such a way that a 
limited range of responses can be elicited. For example: "Do you think that health services in 
this area are excellent, good, average or poor? Bearing in mind the cost of conducting a series 
of one to one interviews, the researcher planning to use structured interviews should carefully 
consider that the information could be more efficiendy collected using questionnaires. 
Semi-structured interviews (sometimes referred to as focused interviews) involve a series of 
open ended questions based on the topic areas the researcher wants to cover. The open ended 
nature of the question defines the topic under investigation but provides opportunities for both 
interviewer and interviewee to discuss some topics in more detail. If the interviewee has 
difficulty answering a question or provides only a brief response, the interviewer can use cues 
or prompts to encourage the interviewee to consider the question further. In a semi-structured 
interview, the interviewer also has the freedom to probe the interviewee to elaborate on the 
original response or to follow a line of inquiry introduced by the interviewee. 
Unstructured interviews (sometimes referred to as "depth" or "in depth" interviews have very 
litde structure at all. The interviewer goes into the interview with the aim of discussing a limited 
number of topics, sometimes as few as one or two and frames the questions on the basis of the 
interviewee's previous response. Although only one or two topics are discussed they are 
covered in great detail. Subsequent questions would depend on how the interviewee 
responded. Unstructured interviews are exacdy what they sound like - interviews where the 
interviewer wants to find out about a specific topic but has no structure or preconceived plan 
or expectation as to how they will deal with the topic. The difference with semi-structured 
interviews is that in a semi-structured interview the interviewer has a set of broad questions to 
ask and may also have some prompts to help the interviewee, but the interviewer has the time 
and space to respond to the interviewee's responses. 
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Qualitative interviews are semi-structured or unstructured. If the interview schedule is too 
tightly structured this may not enable the phenomena under investigation to be explored in 
terms of either breadth or depth. Semi-structured interviews tend to work well when the 
interviewer has already identified a number of aspects that he wants to be sure of addressing. 
The interviewer can decide in advance what areas to cover but is open and receptive to 
unexpected information from the interviewee. TIlls can be particularly important if a limited 
time is available for each interview and the interviewer wants to be sure that the "key issues" 
will be covered. 
Qualitative interviews should be fairly informal. Interviewees should feel as though they are 
participating in a conversation or discussion rather than in a formal question and answer 
situation. However, achieving this informal style is dependent on careful planning and on skill 
in conducting the interview. 
Semi-structured interviews should not be seen as a soft option requiring little forethought. 
Good quality qualitative interviews are the result of rigorous preparation. The development of 
the interview schedule, conducting the interview and analysing the interview data all require 
careful consideration and preparation. These matters are discussed in the Trent Focus Resource 
Pack: 'Using Interviews in a Research Project'. 
In an interview, the interviewer asks the interviewee questions (m-person or over the 
telephone). 
4.2.3.1.2.1 Strengths of Interviews: 
• Good for measuring attitudes and most other content of interest. 
• Allows probing and posing of follow-up questions by the interviewer. 
• Can provide in-depth information. 
• Can provide information about participants' internal meanings and ways of thinking. 
• Closed-ended interviews provide exact information needed by researcher. 
• Telephone and e-mail interviews provide very quick turnaround. 
• Moderately high measurement validity Q.e., high reliability and validity) for well constructed 
and tested interview protocols. 
• Can use with probability samples. 
--------------------------------------------------.-----------------------------------------------
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• Relatively high response rates are often attainable. 
• Useful for exploration as well as confinnation. 
4.2.3.1.2.2 Weaknesses ofInterviews: 
• In-person interviews are usually expensive and time consuming. 
• Reactive effects (e.g., interviewees may try to show only what is socially desirable). 
• Investigator effects may occur (e.g., untrained interviewers may distort data because of 
personal biases and poor interviewing skills). 
• Interviewees may not recall important information and may lack self-awareness. 
• Perceived anonymity by respondents may be low. 
• Data analysis can be time consuming for open-ended items. 
• Measures need validation (Jobnson & Christensen, 2004, pp. 160 - 194). 
4.3 Part Two: 
4.3.1 Selection of Research Method: 
After reviewing the various types of research strategy, techniques were used to acquire empirical 
data as discussed in the previous section. Predominantly based on a systems science approach to 
problem understanding, the researcher decided to select two methods to fulfil the aims and the 
objectives of this study. First, a Mixed Method approach in the form of Quantitative and 
Qualitative methods. In this method the survey instruments were used in the form of 
Questionnaires and Interview, whereas the second method used in this study was the Soft System 
Method (SSM). 
This research selected a mixed method as reported in the information systems and health 
informatics literature. The researcher pointed in the introduction of this chapter, to several 
authors who had identified the reasons for mixing quantitative and qualitative data such as 
Kaplan & Duchon, (1988) as well as Ramon et al (2006). 
To locate these studies, the researcher conducted a survey on the intemet to search the different 
databases of the years 1990 to 2006 using key word descriptors (research method and health 
information systems), (qualitative and quantitative methods and research methodology), (health 
information systems and medication), (research design and research methodology), (Saudi Arabia 
and Health Information System). 
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The most appropriate research method to achieve the objectives of this research was coupling 
the quantitative (questionnaire) and qualitative (interviews) methods. This will provide a richer 
picture of the result. It is anticipated that the integration of the two methods (Mixed Method) 
(MM) and Soft System Methodology (SSM) will provide a very effective mechanism for 
combining the complementary advantages of both. For this this study implemented the 
following: 
1. The types of data collected and analyzed. 
2. The priority given to quantitative or qualitative research in a given study 
3. The phase of research in which the integration or relationship between quantitative and 
qualitative data collection and analysis occurred. 
The main purpose of combining Mixed Method and Soft System Methodology was to achieve 
one or more of the following: 
1. Arrive at a better understanding of the topic being studied; 
2. Learn from specialists about certain issues related to the subject matter; 
3. Become acquainted with problem areas or constraints; 
4. Assess the feasibility of the topic being researched 
4.3.2 The Instruments of Data Collecting: 
Questionnaires and interviews can be used in various sciences, such as information science in 
health care research, in order to gather a variety of information, from identifying themes for 
further exploration to measuring a patient's quality of life or confirming their diagoosis, to the 
size of the health services and technology used within the health sector. In addition, the 
interview is one of the most basic forms of data gathering and can be described as a two-
person conversation, initiated by the interviewer for the specific purpose of obtaining research-
relevant information and focused by him on content specified by research objectives of 
systematic description, prediction, or explanation. Interviews can be both structured and semi-
structured in nature. Semi-structured interviews that are used in this research are a popular and 
effective method to assess views when the target sample is small. If this uses a non-standard set 
of questions, the interviewer will have a list of themes and questions which may vary from 
interview to interview; the order of questions might also vary. The interviewer may omit some 
questions and add others when required. The main aim of the interview is to gather evidence 
about the organisations concerned and to obtain opinions, feelings and exceptions relating to 
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co-operation activities. Therefore, this study has employed semi-structured interviews. (see 
Figure 4.2) clarifies the relationship between the questionnaires and the interviews. 
To meet the objectives of the research, the researcher used two methods to collect primary data: 
.:. The Survey in the form of Questionnaires . 
• :. The Interview Technique in the form of Semi-structured interviews. 
The use of surveys pennits a researcher to study more variables at one time , whilst data can be 
collected about real world environments. The researcher chose the survey and interview methods 
for the following reasons: 
~ The survey was an appropriate research instrument to begin the investigation because it is 
able to reach a large number of geographically dispersed sectors and establishments. 
~ It is also the least time-consuming and the most effective data collection procedure. 
~ Interviews can help to gather valid and reliable data, which are relevant to the research 
question(s) and objectives. 
Furthermore, collecting the data by using these two methods will help the researcher to achieve 
the future outcome of the research.the data: 
• Evaluate the computer experience of physicians and pharmacists. 
• Evaluate the background of physicians and pharmacists in basic computer programmes and 
the information resources concerning pharmaceuticals and medications. 
• Investigate the importance of using computers in the health services, such as patient records, 
medication prescribed, as well as prescriptions sent to pharmacies. 
• Understand the attitude of physicians, pharmacists, patients, the official authorisation 
department at the Ministry of Health, medication companies, medication suppliers, 
distributors and the Saudi Pharmaceutical Society on the following: 
A) The current situation for medication prescribing and the prescription. 
B) The difficulties and the problems with handwritten prescriptions. 
q The role of pharmacies, suppliers, authorization departments and the Saudi pharmaceutical 
society in developing medication services, as well as the use of information technology. 
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Figure 4.2 The Relationship between the Research Method Tools 
The Relationship between Questionnaires and the Interview Gathering Data 
The Current Situation for 
Medication Prescribing and 
the Prescription 
The Role of the Pharmacies, 
Suppliers, Authorisation 
Department and the Saudi 
Pharmaceutical Society in 
Developing Medication 
Services 
Questionnaire 
. Interview 
The Difficulties and the 
Problems with the 
Handwritten Prescription 
Information Technology and 
Medication Services 
The Information System Requirements 
4.3.3 Physicians, Pharmacists and the General Public Sample Size: 
In this study, the population was defined as a Non-random Sample. A quota sample was 
chosen for the survey by dividIDg the population and the sector locations, accordIDg to the 
regions using the Jeddah map to classify the areas, also using the guide books of the 
Directorate of Health Affairs and Pharmaceutical companies. The samples were selected from 
different governmental and private health sectors, such as hospitals, dispensaries, community 
pharmacies and the general public. Twenty-three hospitals and dispensaries were visited and 
questionnaires distributed to physicians. Thirty-one of the participants were pharmacy sites, 
such as hospitals and dispensary pharmacies, six represented pharmaceutical companies, groups 
such as AI-N ahdi which was selected by the researcher, as well as a group of pharmacists as a 
quota sample to distribute the questionnaires to. In addition, twenty-eight site names were 
participants from society (see Tables 4.1 & 4.2). 
The study selected this technique sample for many reasons: 
----------------------------------.. --------------------------------------
- 94-
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 
2 
3 
4 
5 
Chapter- 4 Research Methodology 
• It is the most basic type of the Non-random Sample. 
• It helped the researcher to identify the major groups or subgroups, 
• The researcher could determine the number of people to be included in each of these 
groups, 
• Convenience samples of people selected for each group, 
• As a result, the researcher attempted to obtain the right number of people in each group 
Gohnson & Christensen, 2004, p. 215). 
Table 4.1 The Participants and Numbers of the Questionnaires Distributed and Returned 
The Participants No 
Distributed 
No 
Returned 
% 
of 
Returns 
% 
Overall of 
Table 4.2 The Numbers of the Questionnaires Per Sample Group 
The Health Sectors Printed Distributed Returned 
Physicians at Ministty of Health Hospitals 120 120 98 
Physicians at Military and Other Government 50 50 39 
Hospitals 
Physicians at Private Sector Hospitals 120 120 . 55 
Physicians at Private Sector Dispensaries 50 50 27 
Pharmacists at Ministty of Health Hospitals 34 34 21 
Pharmacists at Military and Other Government 21 21 21 
Hospitals 
Pharmacists at Private Sector Hospitals 60 60 33 
Pharmacies 
Pharmacists at community Private Pharmacies 200 200 93 
The Genetal Public 740 740 618 
Total 1395 1395 1005 
All Participants in All Sectors 
The Participants Government and Military Sectors Private Total 
Sectors 
Physicians 170 170 340 
Pharmacists at Hospitals 55 60 115 
Pharmacists at Community --------- 200 200 ---------
Pharmacies 
The General Public 740 740 
Total 1395 1395 
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4.3.4 Questionnaire Design: 
Anybody can write down a list of questions and photocopy it, but producing worthwhile and 
generalisable data from questionnaires needs careful planning and imaginative design. The great 
populatity with questionnaires is that they provide a "quick fix" for research methodology. 
Questionnaires offer an objective means of collecting information about people's knowledge, 
beliefs, attitudes and behaviour. 
~ Do our patients like our opening hours? 
~ What do teenagers think of local anti-drug campaigns and have they changed their 
attitudes? 
~ Why don't doctors use computers to their maximum potential? 
Questionnaires can be used as the sole research instrument (such as in a cross sectional survey) 
or within clinical ttials or epidemiological studies. Randomised ttials are subject to strict 
reporting criteria, but there is no comparable framework for questionnaire research. Hence, 
despite a wealth of detailed guidance in the specialist literature, elementary methodological 
errors are common. Inappropriate instruments and lack of rigour inevitably lead to poor quality 
data, misleading conclusions and woolly recommendations (Boynton & Greenhalgh, 2004, p. 
1312). 
In this research the questionnaires were designed in two stages, including in-depth reviewing of 
the health informatics questionnaires. In addition, the researcher took into consideration that 
questions must reflect the aims and objectives of the study, must be easy to read, 
comprehensible and acceptable. lbis survey was designed for three groups of participants: 
1- Physicians. 
2- Pharmacists. 
3- The General Public. 
Most of the questions in this research instrument were closed and simply required the 
respondent to tick an appropriate box (--I). Additionally, the respondents were given the chance 
to add other information and add comments. lbis process enabled the respondents to indicate 
their answers to most questions. The questionnaire was Arabised. The purpose of the Arabic 
version of the questionnaire was to permit respondents with little or no knowledge of English 
to respond. Final version of the three groups questionnaires are listed in the Appendixes 2 & 3. 
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The questionnaires viewed by physicians included 39 questions, 38 for phannacists and 26 
questions for the general public. The three groups shared 26 standard questions, 12 extra 
questions were shared by physicians and pharmacists and moreover the physicians' 
questionnaire included one more question than the phannacists' questionnaire. 
Three forms of questionnaires were designed and distributed, each one comprising a group of 
questions such as: 
4.3.4.1 Part One: Profile of Participants: 
Part one consists of 5 questions (Q1-QS) relative to physicians, 4 questions relative to 
phannacists (Q1-Q4) and 2 questions relating to the general public, which focus on nationality 
of participants and years of practice at work, qualifications, experience of computer use and 
their departments at work. 
4.3.4.2 Part Two: Experience in Computer Use: 
Part two consists of 4 questions (Q6-Q9) for physicians, 4 questions relative to pharmacists 
(QS-Q8) and 4 questions (Q3-Q6) relating to the general public, which focus on the current 
use of a computer at work or at home, computer background level, the hours a week to use a 
computer at work or at home. In addition the evaluation of the experience of computer 
programmes such as Word, PowerPoint, Excel, Access, Internet browsing skills, medicine and 
pharmaceutical database search, an electronic patient medical record system and an electronic 
prescription system. 
4.3.4.3 Part Three: The opportunities and the necessity of the information 
technology, the difficulties and the problems with the handwritten prescription, 
information technology and medication services and the role of the pharmacies: 
Part three consists of 20 questions (Q10-Q29) relative to physicians, 20 questions relative to 
pharmacists (Q9-Q28) and 16 questions (Q7 -Q22) relating to the general public, which 
addresses physicians and pharmacists. The first four questions focus on the availability of an 
electronic information system at work locations to be linked to other health sectors, such as 
hospitals, dispensaries, clinics and medication suppliers, distributors, pharmacies as well as the 
Ministry of Health, the opportunity to use the computer in order to obtain patient and 
medication information, as well as the necessity to use a computet in order to obtain patient 
and medication information to complete the task. 
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The other questions were shared between all of the participants and focus on the necessity to 
use a computer in order to prescribe medication, as well as the necessity to use a computer in 
order to send the medication prescriptions to the pharmacies, how physicians are still using 
paper prescription systems to prescribe medication and how they still prescribe medication by 
hand. Moreover, how handwritten prescriptions are kept by the patient themselves after 
purchasing medication. 
In addition, questions focus on the medication prescribed by physicians and why patients are 
not asked whether they prefer the cheaper or more expensive options. Furthermore, physicians 
do not write down alternative medication (brand names or generic names) while they prescribe 
medication. Other questions asked were about the difficulties and the problems with 
handwritten prescriptions, as well as how physicians asked patients to bring medication after 
purchase to the clinic to check prior to use. In addition, there are questions about the 
difficulties patients face reading some of the prescriptions since they are not written clearly as 
well as being unable to read the dosage as it is unclearly marked on the prescription or by the 
pharmacist. Finally, three questions were asked firsdy, about how pharmacists need to ask 
patients about their health problems in order to be sure of the medication prescribed. 
Secondly, about patients who were compelled to return to the physician or call them to ask 
about the medication dosage since this was not clear and finally about the behaviour of 
pharmacists while medication is not available in the pharmacy. 
4.3.4.4 Part Four: The Current Situation for Medication and Health Services in Jeddah: 
Part three consists of 10 questions (Q30-Q39) relative to physicians, 10 questions relative to 
pharmacists (Q29-Q38) and 4 questions (Q23-Q26) relating to the general public. Four 
questions were shared by all participants, which focus on the ability for doctors to check drug 
interactions via electronic information resources while prescribing as this is important for 
medication and patient safety. Two questions were asked about whether pharmacies have an 
efficient and timely process in place to obtain critically needed medication when this is not 
immediately available in pharmacy stock to dispense prescriptions or if they are working 
without any technical programnies or machines and whether all drug stocktaking operations are 
cartied out in a traditional way. The fourth question focused on whether useful written 
information on drugs is available in the pharmacy to patients in the community who do not 
speak Arabic or English. 
------------------------------------------------------ ------------------------------------------
- 98-
Chapter-4 Research Methodology 
--------------------------------------------------------------------------------------------------
Six further questions shared between physicians and pharmacies focus on whether the work 
place is or is not an information system member that is connected to the Ministry of Health, 
medication companies, distributors and pharmacies as well as whether the medication supplied 
by companies and distributors, has been fully completed without any technical or 
computerized use. Two questions focus on whether the Ministry of Health and the Saudi 
Pharmaceutical Society regularly provide the work place, such as hospitals or pharmacies, with 
technical supporting ideas and advice. The final questions concerned whether the Ministry of 
Health is able to predict the availability of medication in the local market, as well as providing 
accurate statistics on medication consumption along with the connection between the 
pharmacies, the Ministry of Health and the Saudi Pharmaceutical Society in developing 
medication services. 
4.3.5 Pre-testing Questionnaire Pilot Study: 
The two pilot studies of the research were carried out in March 2006, firstly, from 4th to 8th of 
March through thirty questionnaires which were distributed to physicians, pharmacists and the 
general public, in Jeddah. The sample of physicians were selected from some governmental and 
ptivate hospitals and the pharmacists from the governmental hospitals and community 
pharmacies, the general public were from king Abdul Aziz university employees and some 
private companies. After initial corrections the second pilot study was carried out from 14th to 
18'" of March through fifteen questionnaires distributed to some physicians and pharmacists 
and the general public. The overall response rate was 100% in both studies. The questionnaire 
for the pilot study was translated into Arabic. The researcher gave a brief introduction on the 
, 
aims and objectives of the research. The outcome of the pilot phase enabled the researcher to 
make minor modifications in the cover letter which included the questionnaires. Furthermore, 
there were modifications in all parts of the questionnaires, which were extended to four parrs. 
Essential modifications were made to parr four that was understood as an aspiration question 
for the future, whereas it was intended to question to what extent did respondents agree about 
the context in the current situation. 
4.3.6 Development of the Final Questionnaire and Distribution: 
After testing the questionnaires through the pilot study, the development of the final 
questionnaires gave the researcher sufficient confidence that questions were appropriate to 
distribute. For this all questionnaires: 
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1. Were sent out with an accompanying letter, including the identity of King Abdul Aziz 
University as well as the permission, which was obtained from them as an authority that 
was conducting the study. 
2. Included acknowledgements of all the participants for their co-operation. 
3. Described the importance of the participation for scientific research and for future 
planning and development of society. 
4. Described for the participants the degree of confidentiality to expect and e]tplained the 
importance of the study for society. 
5. All modifications were carried out to make the questionnaire clearer. 
6. The number of questions was limited to fit a five page layout for physicians and 
pharmacists and a three page layout for people in society. 
7. The researcher included in the questionnaires his contact information, a phone number and 
E-mail address, for participants to know whom to contact should they have any enquiries. 
The distribution for all groups started between 18th March and 14th June 2006. The 
development of the final questionnaires provided the researcher with confidence that the 
questions were appropriate to distribute. During the distribution, the researcher used a map of 
J eddah to apply the daily work programme by defining the locations of the participants, as well 
as the numbers required. 
As mentioned previously in sample size section, a quota sample helped the researcher to apply 
the technique of questionnaire distribution. During the pilot study the researcher observed 
three important observations: 
> Participants such as physicians and pharmacists were busy in their work, thus it was 
difficult to wait until they had answered all the questions on time. 
> Participants in their work gave precipitated answers since they were unable to find enough 
time to respond. 
> The researcher was unable to stay in waiting areas to collect copies of the questionnaire 
from general public "patients" participants and thus requested they call the researcher for 
these to be collected. This contributed to invalidating the responses or non guarantee of 
their return. 
For this, the researcher selected participants such as physicians and pharmacists from the 
governmental and private health sectors such as hospitals, dispensaries, clinics and pharmacies. 
Moreover participants from the general public were selected from most districts in J eddah City 
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from limited, middle and high income areas. The technique of the selection and distribution 
was: 
~ Regarding participants such as physicians and pharmacists; after selecting the health sectors 
where the questionnaires were distributed, the researcher used a daily works plan. The plan 
was to distribute the questionnaires in the mornings between 07:30AM -01:30PM as well as 
in the afternoons between 04:30PM -10:30 and to collect the answered questionnaires. 
Weekends were spent inputting the results on separate sheets of the SPSS computer 
software. In case some participants delayed their answers, the researcher recollected them 
the next day or at a time that they defined. 
~ Regarding the general public participants, Saudi's citizens have diverse expenences of 
different governmental and private health sectors. As a result the researcher decided to 
select participants from various sectors such as education, official government offices, 
private and business establishments. The same technique used with the physicians and 
pharmacists was employed with the general public to distribute and collect the 
questionnaires. 
4.3.7 Semi-Structured Interviews: 
A semi-structured interview was designed for two groups of interviewees; the first was 
prepared for the directors of the departments at The Ministry of Health (MOH) in Riyadh City 
and the Directorate of Health Affairs (DHA) in Jeddah. The second was designed for the office 
managers at the medication companies and suppliers in branches of Riyadh and Jeddah cities 
(see Table 4.3). The interviews were carried out between11 th of June and until 11th of July 
2006. The details about the procedures which followed to execute the interviews and the 
difficulties which faced the researcher will be detailed in Chapter 6. The list of the names of the 
companies and distributers of medications were provided to the researcher from the 
Department of Medicinal and Pharmaceutical Authorization at Directorate of Health Affairs, 
The Ministry of Health in Jeddah and the Guide of Product Information by Manufacturer, 
Agents and Distributers, which was provided from AI-Bassateen Medication Co. in Jeddah. 
Both of them helped the researcher to select the suppliers of the medications. The official 
interviewees were selected as a result to their relation of their job position in the medication 
services. In these interviews, the researcher focused the questions on the beneficiaries of the 
services and the means of telecommunications available, as well as questions on using the 
Internet and the web site of the departments. Other questions focused on the accessibility of 
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the possibilities and features, as well as an important question on infonnation technology and 
computer programs used at work. The final questions focused on their opinions in the 
hypotheses of the research. For more details see Appendixes 4 & 5. 
Table 4.3 The Research Participants for the Semi-Structured Interviews 
Departments of the Interviewees Position 
1 Health Administration at The Ministry of Health, Riyadh Chancellor 
2 Project Section at the General Directorate Computer at Project Manager 
The Ministry of Health, Riyadh 
3 Systems Department at the General Directorate Department Manager 
Computer at The Ministry of Health, Riyadh 
4 Department of Computer at the Directorate of Health Department Director 
Affairs, The Ministry of Health, Jeddah 
5 The IT Centre at the Maternity and Children's Hospital, IT Manager 
The Ministry of Health, Teddah . 
6 Department of Medicinal and Pharmaceutical Department Director 
Authorization at the Directorate of Health Affairs, The 
Ministry of Health,Jeddah 
7 Department of Medicinal Supplying and Warehouses at Department Director 
the Directorate of Health Affairs, The Ministry of 
Health, Jeddah 
8 Department of Statistic at the Directorate of Health Department Director 
Affairs, J eddah 
9 Balsam Healthcare Corp. Ltd. (BHC) l\!ddah project supervisor 
10 Saudi Pharmaceutical Industries & Medical Appliances Branch Marketing Director 
Corporation (SPIMACO) Riyadh 
11 Al-Gosaibi, Medications Department and Administration Manager Assistant 
and Governmental Affairs Riyadh 
12 Tabuk Pharmaceutical Mfg.Co. Jeddah Western Region Sales 
Manager 
13 Salehiva Trading Establishment, Jeddah Branch Marketing Director 
14 Cigalah Trading Est,leddah Branch Marketing Director 
15 Al-Bassateen Medication Co. Jeddah Branch Marketing Director 
4.3.8 Data Preparation and Analysis: 
After conducting qualitative and quantitative research, all questionnaires were coded and input 
to computers as groups. Each group had a separate sheet on the computer software which 
used the Statistical Package for Social Science (SPSS), the popular statistical software often 
used in social studies. Each stage of the research was analysed separately and then comparisons 
were made on one sheet. TIlls programme is used to derive statistical analyses, such as the 
frequencies, cross-tabulations, and statistical measure the Kruskal-Wallis H test, Mann-
Whitney U test and the Chi-Square Test In regards to the interviews these were analysed by 
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the researcher by comparing the answers of the Inte:rv:iewees. More details on the data analysis 
of this study and the different techniques and tests carried out are found in Chapters 5 and 6. 
4.4 Summary: 
This chapter has focused on the use of multiple methods (typically quantitative and qualitative), 
as well as discussed the mised research method approach as reported in information systems 
and health informatics literature. In addition, the chapter has illustrated the methods of data 
collection in empirical research, as well as the strengths and weaknesses of the selection 
method. The researcher has assessed the methods selected in this research and the tools 
employed to analyze the results of the data collected. In the following chapters, Chapter 5 will 
analyze the data collected from the questionnaires, whereas Chapter 6 will analyze the 
inte:rv:iews. 
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5. Data Collection and Questionnaire Analysis 
5.1 Introduction: 
The purpose of this chapter is to present the findings and the analysis of the data collected 
from the questionnaire surveys conducted in Jeddah, Saudi Arabia that were undertaken 
during the period March 2006 to June 2006. TIlls chapter has been divided into six sections: 
1 The first section discusses questionnaire distribution, the pro@e of the participants, 
Information Technology (11) use and practices. 
2 The second section discusses the first hypothesis which addresses the lack of up to 
date information technology and knowledge of communication systems and the 
availability of medication in the health sectors in Jeddah. Moreover, it will evaluate the 
respondents with regard to the availability of electronic information resources for 
doctors using a computer in order to obtain information on patients and medication. 
It also requests information from physicians and pharmacists on electronic systems 
which connect their work places and other health services. 
3 The third section discusses the second hypothesis which addresses the regular use of 
traditional methods of prescribing medication leading to defective medication services 
in J eddah. In this section there are responses to questions on handwritten paper 
prescription systems and the difficulties which patients face in using this method. 
4 The fourth section discusses the third hypothesis which addresses health professionals 
and patients in Jeddah and refers to the problems and disadvantages of current 
methods of medication prescribing and prescriptions. 
5 The fifth section discusses two different sections of questions on the fourth 
hypothesis. TIlls asked all groups about The Ministry of Health, pharmaceutical 
companies and suppliers who have been unable to develop medication services and as 
a result require an information system to provide real statistics on the size of 
medication prescribing and consumption. 
6 The sixth section discusses the opinions of all participants of all groups collected from 
the last section of the questionnaires. 
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5.2 Data Analysis: 
The data collected were transferred to a pre-prepared data sheet for coding and analyzed using 
the Statistical Package for Social Sciences Studies (SPSS, VB.O). TIlls software was used to 
derive a statistical measure for data responses by calculating frequencies and visualizing the 
results by producing frequency charts and tables of cross-tabulated data. Three tests were used 
in this analysis, the Kruskal-WaIlis H test, Mann-Whitney U test and the Chi-Square Test The 
purpose of using descriptive analysis is to present the data in an understandable and less 
complex form. 
5.3 Test Scales of the Variables: 
The tests used in this analysis were employed to test the means values by comparing them 
with certain variables values. A Likert five-point scale was used in this analysis. 
"A commonly used $point Likert scale format to measure with a $point 
scale. The 3 rating is right in the middle and it indicates neutrality or mixed 
satisfaction. When calculating the mean weighted average you have a 
standard point of comparison" (Gwinner, 2006, p. 1) . 
• 2-point and 4-point scales force you to take a positive or negative states 
(e.g. agree or disagree). 3- or $point scales allow you to stay neutral (e.g. 
neither agree nor disagree). These 5 response categories (strongly 
disagree to strongly agree) are among the most commonly used and are 
practicar (patty et al, 2003, p. 6). 
5.4 Hypothesis Testing: 
A null hypothesis (Hd) defined by Cohen and Holliday (1998, p. 115) as: 
"is a hypothesis of no difference, the reason why we have to state our 
hypothesis in the null from is that inferential statistical techniques are 
designed to allow us to estimate how far above or below zero a difference or 
relationship can be expected to lie due to random sampling error. The further 
a difference or relationship is above or below zero, the less chance it has of 
occurring as a result of random sampling error and the greater chance it has 
of being statistically Significant. " 
In another definition Johnson and Christensen (2004, pp. 472 - 497) defined the null (Hd) and 
alternative (H,) hypothesis as: 
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"The null hypothesis, represented by the symbol Ho is a staternent about a 
population parameter and states that some condition concerning the 
population parameter is true. In most educational research studies, the null 
hypothesis (Ho) predicts no difference or no relationship in the population. It is 
the null hypothesis that is the hypothesis directly tested using probability 
theory. In particular, hypothesis testing operates under the assumption that 
the null hypothesis is true. Then, if the results obtained from the research 
study are very different from that expected under the assumption that null 
hypothesis is true, the researcher rejects the null hypothesis and then 
tentatively accepts the alternative hypothesis. The null hypothesis is the focal 
point in hypothesis testing because it is the hypothesis that is directly tested. 
The alternative hypothesis represented by the symbol Ht. states that the 
population parameter is some value other than the value stated by Ho. The 
alternative hypothesis typically asserts the opposite of the Ho and usually 
represents a statement of a different or a relationship that is consistent with 
what the researcher actually believes is true. The null and alternative 
hypotheses are logically contradictory because they cannot both be true at 
the same time. Remember that the alternative hypothesis is consistent with 
the researcher's research hypothesis, which means that the researcher is 
interested in supporting the alternative hypothesis, not the null hypothesis .• 
5.5 Section One: 
5.5.1 Questionnaire Disttibution Numbers: 
The total nwnber of questionnaires distributed were 1395 (100%) and the total nwnber of 
respondents shown in Table 5.1 represented 1005 (72%) from all groups, the percentage of 
respondents for each Physician represented 219 (21.8%), Pharmacists 168 (16.7%) and the 
General Public 618 (61.5%) as shown in Figure 5.1. 
Table 5.1 Respondents of the Questionnaires 
The Respondents Quantity of Percent Respondents 
Physicians 219 21.8% 
Pharmacists 168 16.7% 
The General Public 618 61.5% 
Total 1005 100.0% 
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Figure 5.1 Respondents of the Questionnaires 
O-L------~----------~~--------~~------' Pbysicians Pharmacists TI,e General Public 
5.5.2 Participant Types: 
Participants, according to group type or location arc shown in (rabic 5.2 and Figure 5.2). The 
analysis o f the returned questiollnaires shows rhat the majority of respolldents rep resented 
Physicians at Minjstry o f Health Hospi tals as 98 (9.8%), whereas 39 (3.9%) represented 
Military Physicians and ther GovcNment I:-Lospitals. 55 (5.5%) represented Private Sector 
Hospitals while the lowest number o f 27 (2.7%) came from Private Sector Dispensaries. 
Pharmacists 21 (2.1 %) came from the Pharmacies of the Ministry of Hea lth Hospitals as well 
as an equal number from Military ami ther Government Hospjtals. Pharmacists Ul Private 
Sector Hospita ls represented respondents with 33 (3.3%) o f the questiollnaires whereas the 
highest number came from communi ty pharmacies in the Privare Sector reptesenci.ng 93 
(9.3%). Finally the total number of participants ftom the general public was represented as 618 
(61.5%). 
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Table 5.2 Participants According to Group Type or Work Location 
The Participants Frequency Pe.rcent 
Physicians at Ministry of Health Hospitals 98 9.8% 
Physicians at Military and Other Government H ospitals 39 3.9% 
Physicians in P rivate Sector Hospitals SS 5.5% 
Physicians at Private Sector Dispensaries 27 2.7% 
Pharmacists at Ministry of Health Hospitals 21 2.1% 
Pharmacists at Military and Other Government Hospitals 21 2.1% 
Pharmacists in Private Sector Hospitals 33 3.3% 
Pharmacists in the Private Sector 93 9.3% 
The General Public at Home and Work 618 61.5% 
Total 1005 100.0% 
Figure 5.2 Participants According to Group Type or Work Location 
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5.5.3 Profile of Participants: 
5.5.3.1 Participant Nationality: 
With regard to question 1 part one, relative to nationality, the total Olunber of respondents 
shown in Table 5.3 represented 940 (93.5%), the majotity o f them being Saudis 577 (57.4%) 
whereas 363 (36 .1 %) were non-Saudis. 65 (6.5%) of theln did not provide a response; as a 
resul t the SPSS system defmed them as missing numbets. 
Table 5.3 Participant Nationality 
The Nationality Frequency Percent 
Saurli 577 57.4% 
Non Saudi 363 36.1% 
Total 940 93.5% 
5.5.3.2 Years of Professional Practice: 
'Jl,c fUldings show that tbe years of practice answered by both Physicians and Pharmacists 
represented N= 382 (98.7%); d,e majority or respondents had between 0 -5 years 204 (52.7%) 
as indicated in Table 5.4. 
Table 5.4 Years of Work Practice Represented by Physicians and Pharmacists 
Years of Work Practice F requency Percent 
0-5 Years 204 52.7% 
6 -10 Years 76 19.6% 
11-15 Years 45 11.6% 
16 - 20 Years 27 7.0% 
> 20 Years 30 7.8% 
Total 382 98.7% 
5.5.3.3 I.T Experience: 
In response to question 5 part onc, the 1.1'. experience o f all groups, the to!:,'l1 number o f 
respondents represented N= 1004 (99 .9%) missing number '1 (0.1%). 896 (89.2%) of 
respondents answered (YCJ) in compa.rison with I 08 (10.0%) o f respondents who answered 
(No). 
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5.5.3.4 Computer Use: 
[n response to question 6 in part two, relative to the use of computers at work o r home the 
findings arc shown in Table 5.5. The total number of Physicians and Pharmacists 348 (89.9%) 
responded that they used the computer at work, missing numbers were 39 (10%), the measure 
o f the answers were in compliance with the five point Likert sca les ( ever ==> A /wayJ). 11,e 
Likerr scale o f the findings was 3.21 which moved &om OCetl.riol/aljy to o/Ien. T he highest number 
of respondems 98 (25.3%) responded always. The general public responded that they used the 
computer at work or at home u] 567 (91.7%) guestiotUlalleS, missing numbers were 51 (8.3%). 
·n e l .ikert scale o f the findings was that 3.90 responded f!!iCII. The h.ighest number of 
respondents 218 (35.3%) responded always. 
Table 5.5 Computer Use at Work or a t Home Answered by All Groups 
computer use Physicians and Pharmacis ts General Public 
F requency Percent Frequency Percen t 
Never 65 16.8% 20 3.2% 
Rarely 46 11.9% 40 6.5% 
OccasionaUy 87 22.5% 134 21.7% 
O ften 52 13.4% 155 25.1% 
Always 98 25.3% 21 8 35.3% 
Total 348 89.9% 567 91.7% 
5.5.3.5 Computer Background Levels : 
In response to question 7 part two, reL,tive to the computer backgrou nd level of participants, 
respondents were asked to list their experience (sce Table 5.6) which indicated five choices 
starwlg gradually &om 110 expClie",. , lil/le expClie",. , ill/emm lial. and advtlllt<d split in to four levels 
and expel1 le/ll1/ of expetience. The toral number of respondents &om all groups represented 
916 (91 .1 %), missu]g numbers were 89 (8.9%) and the Likert scale o f the findings was 4.69 
which inclined from towards .Il1lmncriitlie 2 to flliel7llCfli(}ie 3. (sce Table 5.6) determines the 
frequencies and percentage of respondents to tius question. The lughest number tint 
answered that their computer b"ckgrouod level was III/emlcdia/e .f. represented ·167(16.6%) as 
shown in Figure 5.3. In otilCr words the highest level was illicl7lJe(/iaies whereas ti, e lowest 
number was represented by 7(.7%) which indicates tbat they had no experience. 
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Table 5.6 Computer Background Levels of All Groups 
Backgroun d Levels Frequency Pe rcent 
N o Experience 7 0.7% 
Little Experience 147 14.6% 
Intermediatel 82 8.2% 
Intennediate2 75 7.5% 
Intermediate3 119 1'1.8% 
Inte rmediate4 167 16.6% 
Advancedl 93 9.3% 
Advanced2 63 6.3% 
Advanced3 63 6.3% 
Advanced4 55 5.5% 
High Experience 45 4.5% 
Tota l 916 91.1% 
Figure 5.3 Computer Background Levels of All Groups 
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5.5.3.6 Hours of Computer Use: 
Participants wcrc asked about the time they used the computer each week. The to tal numl er 
o f respondents represented 885 (88. 1 %) and the numbers of missing answers srood at 120 
(11.9%). The majority o f respondents 246 (24.5%) selected (1 to 4 hours) indicating that they 
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used the computer weekly. The likert scale o f use fo r hours was 2.89 which indicates that th ey 
used the computer from 4 to 7 hOllIs a week. It is clear from (Table 5.7 aod FigllIe 5.4) that 
137 (13.6%) participants used the computer weckly for (7 to 10 hours) and 171 (17.0%) o f the 
participants used it fOl: (10 to 12 hOllIS), which re fl ects that the number of participants 
increased while the hours o f use increased. In o ther words the number o f participants shOLdd 
logically decrease while the bours of computer use increased. 
Table 5.7 Hours of Weekly Computer Use at Work or at Home by All Groups 
Hours per Week Frequency Percent 
lHour 167 16.6% 
1 to 4 H ours 246 24.5% 
4 to 7 Hours 164 16.3% 
7 to 10 Hours 137 13.6% 
10 to 12 Hours 171 17.0% 
Total 885 88.1% 
Figure 5.4 Hours of Weekly Computer Use at Work or a t Home by All Groups 
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5.5.3.7 Evaluation of Participant LT Experience: 
\ 
Participating Physicians and Phannacists were asked four questions to evaluate their 
experience in computer use such as programmes, browsing skills on the intemet, the searching 
of medical and phannaceutical databases as well as their experience with electronic 
prescription systems. The scale of responses was divided into five points from (No Experience 
==> Expcrf). In response to question1 relative to computer progtammes, the total number of 
participants represented 347 (89.7%) and the missing number was 40 (10.3%). The Likert scale 
of the findings was 2.79 which inclined towards the intennediate level The same level was 
selected for the highest number of participants which represented 146 (37.7%), in comparison 
to 6 (1.6%) respondents who considered they were experts. In response to, question 2, relative 
to participant experience in intemet browsing skills, the total number of participants 
represented 348 (89.9%) and the missing number was 39 (10.1%). The Likert scale of the 
findings was 3.20 which indicated the choices moved from intennediate and inclined towards 
advanced. Here again the highest number of respondents who represented 154 (39.8%) selected 
intennediate, whereas the lowest number answered that they had no experience representing 20 
(5.2%) of the participants. For more details on the first and second question analysis (see 
Table 5.8). 
Table S.8 Evaluation of Experience in Computer Programmes & Internet Browsing 
Skills for Both Ph sicians & Pharmacists 
Evaluation mmes skills 
Percent 
34 8.8% 
Be nner 89 23.0% 
Intermediate 146 37.7% 154 39.8% 
Advanced Level 72 18.6% 105 27.1% 
AnE ert 6 1.6% 24 6.2% 
Total 347 89.7% 348 89.9% 
In response to question 3 and 4, relative to the evaluation of Physician and Phannacist 
experience of medical and phannaceutical database search and electronic prescription system 
use, Table 5.9 shows the total number of respondents who answered question 3 represented 
343 (88.6%) with 44 (11.4%) missing, whereas the Likert scale of the findings were 2.61 which 
indicates that most participants considered themselves as intermediate. Furthermore the median 
scale was 3 identical to question 1 and 2. On the other hand the highest number of 
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respondents 108 (27.9%) selected intermediate in comparison to the lowest number 13 (3.4%) 
who considered that they were expert in searching on medical and pharmaceutical databases. 
Finally, in response to question 4 the total number of participants represented 341 (88.1%) 
missing number was 46 (11.9%), while the Likert scale of the findings was 1.71 which 
indicates that respondents inclined towards beginner. Furthermore, the median was 1 with the 
highest number of respondents with no experience represented 222 (57.4%), while the lowest 
number 6 (1.6%) considered themselves to be expert in electronic prescription systems. 
Table 5.9 Evaluation of Experience of Medical and Pharmaceutical Database Search & 
EI'P S bBthPh" &Ph . ectroruc rescnpnon ystems Dy 0 lyslclans armaclsts 
Evaluation Medical and pharmaceutical Electronic prescription 
database search systems 
Frequency Percent Frequency Percent 
No Experience 84 21.7% 222 57.4% 
Beginner 65 16.8% 43 11.1% 
Intermediate 108 27.9% 36 9.3% 
Advanced Level 73 18.9% 34 8.8% 
An Expert 13 3.4% 6 1.6% 
Total 343 88.6% 341 88.1% 
Respondents from the general public were questioned on the evaluation of their experience in 
Internet browsing skills. The total number of participants represented 572 (92.6%) and the 
missing number was 46 (7.4%), while the Likert scale of the findings was 3.06 which moved 
from intermediate to the beginning of advanced the median was 3. The highest number of 
respondents 237 (38.3%) as shown in Table 5.10 considered themselves to be intermediate in 
comparison to the lowest number 33 (5.3%) who considered themselves to be expert. 
Table 5.10 Evaluation ofIntemet Browsing Skills by the General Public 
Evaluation Frequency Percent 
No Experience 57 9.2% 
Beginner 82 13.3% 
Intermediate 237 38.3% 
Advanced Level 163 26.4% 
An Expert 33 5.3% 
Total 572 92.6% 
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5.6 Section Two: 
5.6.1 The First Hypothesis: 
The health sectors in Jeddah city lack information technology and communication 
systems to update knowledge and availability of medication. 
In this section the researcher accumulated responses that contributed to the first hypothesis 
testing. Participants were asked four questions as shown in Table 5.11, the first question was 
asked to all groups whereas other questions were limited to Physicians and Pharmacists. The 
questions focused on the lack of information technology and communication systems within 
the health sector which aimed at updating the knowledge of both Physicians and Pharmacists 
with regard to the availability of medication. The other questions focused on electronic 
information resources and the opportunity of using the computer as well as electronic systems 
linked between health sectors. 
Table 5.11 Questions Supporting the First Hypothesis 
1 Do you agree with the researcher about the availability of electronic information 
resources for Physicians to currently check drug interactions while prescribing 
medication and patient safety? 
2 Do you have any opportunity of using the computer in order to obtain patient 
information? 
3 Do you have any opportunity of using the computer in order to obtain information 
on medication? 
4- Do you have in your work location any electronic system connected to other health 
sectors such as: 
A- Hospitals, dispensers, clinics 
B- Suppliers or distributors or medication dealers 
c- Pharmacies 
D- The Ministry of Health 
5.6.1.1 Availability of Electronic Resources for Physicians: 
Regarding the availability of electronic resources for Physicians, 841 (83.7%) of participants 
answered the question. The missing number was 164 (16.3%). Table 5.12 shows the Likert 
scale of responses in five points from (Disagree Strongly ==> Agree Strongly). The highest 
number of respondents 352 (35.0%) disagreed while the lowest number of respondents 5 (.5%) 
agreed strongly. The Likert scale of the findings was 1.80 which inclined towards disagree. 
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Table 5.12 Availabilily of Electronic Resources for Physicians to 
Check Drug Interactions while Prescribing as well as Importance of 
Medication and Patient Safely, Distribnted to All Groups 
Answers Frequency Percent 
Disagree Strongly 337 33.5% 
Disagree 352 35.0% 
Neutral 136 13.5% 
Agree 11 1.1% 
Agree Strongly 5 .5% 
Total 841 83.7% 
A Kruskal-Wallis Test was conducted to compare two or more groups of cases on the variable 
of the availability of electronic resources for Physicians to check drug interactions while 
prescribing which is important for medication and patient safety. Where null hypothesis Ho 
stated that there was no difference in responses of the respondents to the question, do you 
agree about the availability of electronic information resources for Physicians to currently 
check drug interactions while prescribing medication and patient safety. An alternative 
hypothesis Ht stated that there was a difference in responses. The test value was 4.8 and the 
df value was 2. The significance value was p>O.Os which indicates that there is significance to 
support Ho. 
5.6.1.2 Using Computers in Order to Obtain Patient and Medication Information: 
The number of Physicians and Pharmacists who use the computer in order to obtain patient 
information from patient records via electronic systems represented 383 (99.0%) and missing 
number 4 (1.0%) participants and those who obtained medication information via the same 
resource represented 379 (97.9%) and the missing number was 8 (2.1%) participants. The 
Likert scale of the findings when referring to patient information inclined towards occasionally 
with 2.37, whereas when referring to medication information prescribed to patients this 
equally inclined towards occasionally with 2.26. Table 5.13 shows the highest number of 
respondents when asked about patient information, represented by 192 (49.6%) which 
indicates never while the lowest number of respondents of 33 (8.5%) indicates rarely. In response 
to medication information, the highest number of respondents represented 187 (48.3%) which 
equally indicates never while the lowest number of respondents represented 28 (7.2%) which 
indicates qften. 
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Table 5.13 Physicians, Pharmacists and Computer Use 
to Obtain Patient & Medication Information 
The answers Patient Information Medication Information 
Frequency Percent Frequen(y Percent 
Never 192 49.6% 187 48.3% 
Rarely 33 8.5% 51 13.2% 
Occasionally 49 12.7% 55 14.2% 
Often 41 10.6% 28 7.2% 
Always 68 17.6% 58 15.0% 
Total 383 99.0% 379 97.9% 
The Mann-Whitney U test was used to test Two-Independent-Samples Test coming from the 
same population. It is to analyze computer use to obtain patient and medication information 
from both Physicians and Pharmacists. Where null hypothesis Ho stated that there was no 
difference in responses of the respondents to the two questions, do you have any 
opportunity of using the computer in order to obtain patient information. Secondly do you 
have any opportunity of using the computer in order to obtain information on medication. 
An alternative hypothesis HI stated that there was a difference in responses of the 
respondents to the same two questions. The test value 152 and the significance value 
represented P=.005 for computer use to obtain patient information which indicates that there 
is significance to support Ho. The test value 142 and the significance value represented P<O.OOl 
for use to obtain medication information which indicates that there is no significance in regards 
to use to obtain medication information supporting the hypothesis (HI)' 
5.6.1.3 Electronic Links with other Health Sectors: 
Physicians and Pharmacists answered question 4 which focused on the electronic links to other 
health sectors from their work locations, the other health sectors such as hospitals, dispensers, 
clinics, suppliers or distributors or medication dealers, pharmacies and The Ministry of Health. 
The main question as shown previously in Table 5.11 asked whether respondents have in their 
work locations any electronic system connected to other health sectors. Under this question 
there are four section names of locations of health sectors or services. The total number of 
respondents of the first section which referred to hospitals, dispensaries and clinics as shown in 
Table 5.14 were 336 (86.8%) with missing numbers 51 (13.2%).282 (72.9%) of them answered 
(No) while 54 (14.0%) answered (Yes); whereas shown in Table 5.14 the total of the second 
section which referred to medication suppliers were 317 (81.9%) respondents and the missing 
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numbers were 70 (18.1%), 282 (72.9%) answered (No) and 35 (9.0%) of them answered (Yes). 
In the third section which referred to Iiriks' to pharmacies, the total of respondents as shown in 
Table 5.15 were 321 (82.9%) and the number of respondents missing were 66 (17.1%), the 
majority of them were 270 (69.8%) who answered with (No) and 51 (13.2%) answered (Yes). 
The final section referred to Physicians and Pharmacists about the links to The Ministry of 
Health, the total of the respondents as shown in Table 5.15 was 317 (81.9%) and missing was 
70 (18.1%), the maximum number who answered (No) was 281 (72.6%) and 36 (9.3%) who 
answered (Yes). 
Table 5.14 Physicians & Pharmacists Answered About the Electronic Links between 
their Work Locations and other Health Sectors 
Hospitals, Dispensaries and Clinics Medication Suppliers 
Frequency Percent Frequency Percent 
No 282 72.9% 282 72.9% 
Yes 54 14.0% 35 9.0% 
Total 336 86.8% 317 81.9% 
Table 5.15 Physicians & Pharmacists Answered About the Electronic Links between 
their Work Locations and other Health Sectors 
Pharmacies The Ministry of Health 
Frequency Percent Frequency_ Percent 
No 270 69.8% 281 72.6% 
Yes 51 13.2% 36 9.3% 
Total 321 82.9% 317 81.9% 
5.7 Section Three: 
5.7.1 The Second Hypothesis: 
In Jeddah city regular use of traditional methods of prescribing medication lead to 
defective medication services. 
In this section, the hypothesis test was supported by analyzing the responses. The hypothesis 
focused on the regular use of traditional methods of prescribing medication via handwritten 
paper prescription systems. Table 5.16 shows six questions were asked to all groups, the first 
two questions focused on the methods used by Physicians while writing prescriptions, whereas 
the second two questions referred to the difficulties patients face with handwritten 
prescriptions. The last two questions referred to the difficulties patients face while reading dose 
descriptions. 
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Table 5.16 Questions of the Second Hypothesis Distributed to All Groups 
1 Did Physicians use the paper prescription system to prescribe medication? 
2 Did all health providers (physicians) prescribe medication by handwritten 
orescriotions? 
3 Did patients face any difficulties or were there any problems with the handwritten 
orescriotion? 
4 Is it difficult for patients to read some of the prescriptions? 
5 Is it difficult for patients to read the dose description because it is not clear from the 
orescriotion? 
6 Is it difficult for patients to read the dose description because Phatmacists were not 
clear? 
5.7.1.1 Paper Prescription Use and Handwritten Prescribed Medication: 
The total number of respondents who were asked about whether Physicians still use paper 
prescription systems to prescribe medication represented 1000 (99.5%) and missing numbers 
were 5 (5%) participants with the Likert scale of findings at 4.55 which inclined towards alwCfYs. 
The highest number of respondents 718 (71.4%) as shown in Table 5.17 answered (alwCfYs) 
while the lowest number of 16 (1.6%) participants answered (newt'). The total number of 
respondents who were asked about whether Physicians prescribed medication by handwritten 
prescriptions represented 986 (98.1%) and missing numbers was 19 (1.9%) with the Likert 
scale of findings at 4.5 which inclined towards alwCfYs. The highest number of respondents 
represented 613 (61.0%) which means (alwCfYs) while the lowest number represented 10 (1.0%) 
which means (newt'). 
Table 5.17 All Groups Responded to: 
Physicians still using paper Physicians prescribing 
prescription systems to medication by handwritten 
nrescribe medication nrescrintions 
Frequency Percent Frequency Percent 
Never 16 1.6% 10 1.0% 
RarclV 31 3.1% 18 1.8% 
Occasionallv 54 5.4% 57 5.7% 
Often 181 18.0% 288 28.7% 
Alwavs 718 71.4% 613 61.0% 
Total 1000 99.5% 986 98.1% 
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5.7.1.2 Difficulties with Handwritten Prescriptions: 
Participants responded to two questions on the difficulties patients face and the problems 
with handwritten prescriptions, as well as the difficulties for some patients to read 
prescriptions. In response to question 1 the total number of respondents represented 994 
(98.9%) and the missing number was 11 (1.1%) with the Likert scale of findings at 3.6 which 
inclined towards (q/ten) at the beginning. In response to question 2 the total number of 
respondents represented 997 (99.2%) and missing number was 8 (.8%) with the Likert scale of 
findings at 3.92 which inclined towards ('!ften) at the end. 
The highest number of respondents 458 (45.6%) who referred to the difficulties patients face 
and the problems with handwritten prescriptions, as shown in Table 5.18 responded 
(occasionalfy) while the lowest of 46 (4.6%) responded (nevery. The highest number of 
respondents 423 (42.1%) who referred to the difficulties for patients to read prescriptions 
responded (q/ten) while the lowest number of 23 (2.3%) responded (nevery. 
Table 5.18 All Groups Responded to: 
Patients facing difficulties Difficulties for patients to 
and problems with read prescriptions 
handwritten prescriptions 
Frequency Percent Frequency Percent 
Never 46 4.6% 23 2.3% 
Rarely 210 20.9% 68 6.8% 
Occasionally 458 45.6% 180 17.9% 
Often 202 20.1% 423 42.1% 
Always 78 7.8% 303 30.1% 
Total 994 98.9% 997 99.2% 
5.7.1.3 Unclear Dose Description from Prescriptions and Pharmacists: 
. The last two questions in this section referred to patients being unable to read dose 
descriptions because these were not clear from prescriptions and Pharmacists. In response to 
questionl, the total number of respondents represented 996 (99.1 %) and the missing number 
was 9 (.9%) with the Likert scale of findings at 3.29 which inclines towards (q/ten) while in 
response to question 2, the total number of respondents represented 998 (99.3%) and the 
missing number was 7 (.7%) with the Likert scale of findings at 2.65 which inclined towards 
(occasionallY). 
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The highest number of respondents referred to question1, as shown in Table 5.19 represented 
365 (36.3%) which means (often) while the lowest number represented 55 (5.5%) which means 
(never). In response to question 2 the highest number of respondents 360 (35.8%) responded 
(occasionallY) while the lowest number of 31 (3.1 %) responded (alwqys). 
Table 5.19 All Groups Responded to: 
Patients are unable to read Patients are unable to read 
dose descriptions because dose descriptions because 
they are not clear from the they are not clear from the 
prescription pharmacist 
Frequency Percent Frequency Percent 
Never 55 5.5% 102 10.1% 
Rarely 152 15.1% 356 35.4% 
Occasionally 330 32.8% 360 35.8% 
Often 365 36.3% 149 14.8% 
Always 94 9.4% 31 3.1% 
Total 996 99.1% 998 99.3% 
A Kruskal-Wallis Test was conducted to compare two or more groups of cases on the variable 
of six questions under the second hypothesis, to evaluate whether in Jeddah regular use of 
traditional methods of prescribing medication leads to defective medication services. The 
results show that the total number of respondents (N=1003) and the illert scale of the 
findings of the six questions was 3.66 which means (often). Where null hypothesis Ho stated 
that there was no difference in responses of the respondents to each question in Table 
5.16. An alternative hypothesis H, stated that there was a difference in responses of the 
respondents to each question in Table 5.16. The test value was 22 and the significance value 
being P<0.001 which supported (H,). 
5.8 Section Four: 
5.8.1 The Third Hypothesis: 
Health professionals and patients in Jeddah city emphasise the problems and 
disadvantages of the current method of medication prescribing and prescriptions. 
This section focuses on the third hypothesis which concentrated on the responses of health 
professionals and patients concerning the problems and disadvantages of current methods of 
medication prescribing and prescriptions in J eddah. As shown in Table 5.20 all groups were 
asked six questions. The fust two questions focused on the opportunities which Physicians 
give patients while prescribing cheaper or more expensive medication or writing alternative 
medication names. Question three, four and five referred to the difficulties patients face when 
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bringing medication after purchase to the clinic to check before use; around the misgivings of 
Pharmacists who need to ask patients about thcir health problems in order to be sure of the 
medication prescribed as well as about patients who are compelled to return to the Physician 
or call them to ask about the medication dose because this appears unclear. The last question 
contains a further four elements on the behaviour of Pharmacists while medication is not 
immediately available in the pharmacy. 
Table 5.20 Questions from the Third Hypothesis Answered by All Groups 
1 Does the Physician ask the patient while prescribing medication whether they prefer 
the cheaper or more expensive option? 
2 Did Physicians write alternative medication (brand names or generic names) while 
they were prescribing medication? 
3 Did Physicians ask patients to bring the medication after purchase to the clinic to 
check before use? 
4 Did Pharmacists need to ask patients about health problems in order to be sure of the 
medication prescribed? 
5 Were some patients compelled to return to the Physician or call them to ask about 
the medication dose because this was unclear 
6 What is the behaviour of Pharmacists when medication is not immediately available 
in the pharmacy? : 
a) Did the Pharmacist advise the patient to buy another brand of medication or 
similar brand? 
b) Did the Pharmacist advise the patient to call the Physician or go back to him to 
prescribe an alternative? 
c) Did the Pharmacist call the Physician to prescribe an alternative? 
d) Did the Pharmacist advise the patient to visit another pharmacy? 
5.8.1.1 Patient Opportunities When Prescribing Medication: 
Participants were asked two questions concerning the opportunities Physicians give to patients 
when prescribing cheaper or more expensive medication or alternative medication (brand 
names or generic names). In response to question 1, the total number of respondents who 
referred to cheaper or more expensive medicarion represented 991 (98.6%) and the missing 
number was 14 (1.4%) with the Likert scale of the findings at 2.15 which inclined towards 
(occasionallY) at the beginning. In response to question 2, the total number of respondents who 
referred to alternative medication represented 968 (96.3%) and the missing number was 37 
(3.7%) with the Likert scale of the findings at 1.99 which inclined towards (rarelY) at the end. 
As indicated in Table 5.21 the highest number of respondents who referred to question 1, 
represented 344 (34.2%) which indicated (rarelY), while the lowest number represented 13 
(1.3%) which indicated (alwqys). In response to question 2, the highest number of respondents 
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represented 443 (44.1%) which indicated (rarefy) while the lowest number represented 2 (.2%) 
which indicated (qften). 
Table 5.21 All Groups Referred to Providing Patients with the Opportunities 
While Prescribing 
Does the physician ask Did the physician write an 
patients while prescribing alternative medication 
medication whether they (brand names or generic 
prefer the cheaper or more names) while they were 
expensive option? prescribing medication? 
Frequency Percent Frequency Percent 
Never 300 29.9% 274 27.3% 
Rarely 344 34.2% 443 44.1% 
Occasionally 259 25.8% 243 24.2% 
Often 75 7.5% 2 .2% 
Always 13 1.3% 6 .6% 
Total 991 98.6% 968 96.3% 
5.8.1.2 Patients and Difficulties: 
The previous section referred to the difficulties and problems patients face with handwritten 
prescriptions. For example, when patients are unable to read prescriptions, or the dose 
description, because these are not sufficiently clear from the prescription or from the 
Phannacist The recent section focused on other difficulties such as Physicians asking patients 
to bring medication after purchase to the clinic to check before use and Pharmacists who need 
to ask patients about health problems in order to be sure of the medication prescribed. In 
addition, some patients felt compelled to return to the Physician or to call them to ask about 
medication doses because these were not sufficiently clear. In response to question 1 the total 
number of respondents represented 997 (99.2%) and the missing number of the respondents 
was 8 (.8%) with the Likert scale of the findings at 2.13 which inclined towards (occasional!J). 
The highest number of respondents as shown in Table 5.22 represented 438 (43.6%) which 
means (rarefy) while the lowest number represented 10 (1.0%) which means (aI11lqys) as 
indicated in the five point Likert scales (Never ==> AI11lqys). 
In response to question 2 the total number of respondents represented 987 (98.2%) and the 
missing number was 18 (1.8%) with the Likert scale of the findings at 2.74 which inclined 
towards the end of the third quarter of (occasionalfy). The highest number of respondents as 
shown in Table 5.22 represented 322 (32.0%) which indicated (occasionallY), whereas the lowest 
number represented 86 (8.6%) which indicated (aI11lqys). 
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Table 5.22 All Groups Responded to Further Difficulties 
Did physicians ask Did phannacists need to 
patients to bring ask patients about health 
medication after purchase problems in order to be 
to the clinic to check sure of the medication 
before use? prescribed? 
Frequency Percent Frequency Percent 
Never 262 26.1% 125 12.4% 
Rarely 438 43.6% 316 31.4% 
Occasionallv 212 21.1% 322 32.0% 
Often 75 7.5% 138 13.7% 
Always 10 1.0% 86 8.6% 
Total 997 99.2% 987 98.2% 
In response to question 3 the total number of respondents represented 991 (98.6%) and the 
missing number was 14 (1.4%) with the Likert scale of the findings at 2.71 which inclines 
towards the end of the third quarter of (occasionallY). The highest number of respondents as 
shown in Table 5.23 represented 488 (48.6%) which indicated (occasionalfy) while the lowest 
number represented was 18 (1.8%) which indicated (alwt!Js). 
Table 5.23 All Groups Responded to Further Difficulties 
Patients were compelled to return to the physician or call them to ask 
about unclear medication doses; answered by all groups 
Frequency Percent 
Never 38 3.8% 
Rarely 348 34.6% 
Occasionally 488 48.6% 
Often 99 9.9% 
Always 18 1.8% 
Total 991 98.6% 
5.8.1.3 Pharmacist Behaviour when Medication is Unavailable: 
Question six was asked to all groups, concerning the behaviour of Pharmacists when 
medication is not immediately available in the pharmacy. As shown previously in Table 5.20 
under question six there are four questions which requested participants to rank in order from 
(a - d) in the boxes beside each behaviour, according to the participant's personal experience . 
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The total number of respondents repr.esented 949 (94.4%) and the missing number was 56 
(5.6%). The Likert scale of the findings is 2.45 which inclined towards Pharmacists requesting 
Physicians to prescribe an alternative, whereas the majority of respondents was 283 (28.2%), 
as shown in Table 5.24 responded that Pharmacists advise patients to buy another brand of 
medication or similar, whereas the lowest 188 (18.7%) responded that Pharmacists requested 
patients to call Physicians or return to prescribe an alternative. 
Table 5.24 All Groups were Asked About the Behaviour of Pharmacists When 
Medication is not Immediately Available in the Phannacy 
The Behavioyr of Pharmacists Frequency Percent 
Advise Patient to Buy Another Brand of Medication or Similar 283 28.2% 
Request Patient to Call Physician or Return to Write 188 18.7% Alternative 
Call Physician to Prescribe Alternative 249 24.8% 
Advise Patient to Visit Another Pharmacy 229 22.8% 
Total . 949 94.4% 
A Kruskal-Wallis Test was conducted to compare two or more groups of cases for the third 
hypothesis, which addressed health professionals and patients in Jeddah emphasising the 
problems and disadvantages of the current method of medication prescribing and prescriptions. 
This was used to ascertain whether the mean of the answers of five questions under the third 
hypothesis (from Q1 to Q5 as shown previously in Table 5.20. Where null hypothesis Ho 
stated that there was no difference in responses of the respondents to the questions (1 to 
5). An alternative hypothesis HI stated that there was a difference in responses of the 
respondents to the questions (1 to 5). The test value was 94.5 and the significance value stood 
at P<0.001 which supported (H,). 
5.9 Section Five: 
5.9.1 The Fourth Hypothesis: 
The Ministry of Health, pharmaceutical companies and suppliers have been unable to 
develop medication services; as a result they require an information system to provide 
real statistics on the size of medication prescribing and consumption. 
Under this hypothesis as shown in Table 5.25 nine questions were asked to Physicians and 
Pharmacists. On the other hand, as shown in Table 5.26 three questions from the same nine 
questions were asked to the general public. 
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Table 5.25 Questions Related to the Fourth Hypothesis 
Aimed at Physicians and Pharmacists 
Most pharmacies do not have an efficient electronic process in place to obtain 
critically needed medication when this is not immediately available in the pharmacy. 
Most pharmacies are working without any technical programmes or machines and all 
drug stocktaking operations are carried out in the traditional way. 
Useful written information on drugs is unavailable in the pharmacy to patients in the 
community who do not speak Arabic or English 
The location that I am working in is not an information system member that is linked 
to the Ministty of Health and medication companies, distributors and health service 
sectors such as hospitals, dispensaries, clinics and etc. 
Medication which is supplied by companies and distributors is fully complete without 
any technical or computerized use. 
The Ministty of Health does not provide us with technical support and advice. 
The Saudi Pharmaceutical Society does not provide us with technical support and 
advice. 
The Ministty of Health is unable to predict the availability of medication on the local 
market, as well as provide accurate statistics on medication consumption. 
There is no connection between the Ministty of Health, the Saudi Pharmaceutical 
Society and health sectors such as hospitals, pharmacies etc ... to develop medication 
services. 
Table 5.26 Questions Related to the Fourth Hypothesis Aimed at the General Public 
1 Most pharmacies do not have an efficient electtonic process when this is not 
immediately available in pharmacy. 
2 Most pharmacies are working without any technical programmes or machines and all 
drug stocktaking operations are carried out in the ttaditional way. 
3 Useful written information on drugs is unavailable in the pharmacy to patients within 
the community who do not speak Arabic or English. 
5.9.1.1 The Implementation of an Efficient Process When Medication is Unavailable: 
The first question in this section asked Physicians and Pharmacists about whether pharmacies 
have an efficient process in place to obtain required medication when this is not available. The 
total number of respondents represented 335 (86.6%) and the missing number was 52 
(13.4%). The five point Likert scales (Disagree Strongly ==> Agree Strongly) was 3.49 which 
inclined towards (agree). The highest number of respondents 119 (30.7%) as shown in Table 
5.27 selected (agree), while the lowest number represented 39 (10.1%) which indicated (disagree 
strongly). 
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Table 5.27 Statistics Aimed at Physicians and Pharmacists: 
most pharmacies do not have 
an efficient electronic process 
in place to obtain critically 
needed medication when this 
is not immediately available in 
the harma 
11.6% 
48 12.4% 
119 30.7% 
84 21.7% 
335 86.6% 
most pharmacies are working 
without any technical 
programmes or machines and 
all drug stocktaking 
operations are carried out in 
the traditional wa 
Percent 
7.0% 
85 22.0% 
50 12.9% 
106 27.4% 
77 19.9% 
345 89.1% 
5.9.1.2 Pharmacies Lacking Technical Programmes or Machines: 
The second question in this section asked Physicians and Pharmacists about whether the 
• 
pharmacies where they work lack technical programmes or machines and whether all drug 
stocktaking operations are cartied out in the traditional way. The total number of respondents 
represented 345 (89.1%) and the missing number was 42 (10.9%). The Likert scale of the 
findings was 3.35 which inclined towards (agree). The majority of respondents as shown above 
in Table 5.27, 106 (27.4%) selected (agree) while the lowest number selected (disagree stronglY) 
within range 27 (7.0). 
5.9.1.3 Useful Written Information on Drug Availability in the Pharmacy: 
The third question in this section asked Physicians and Pharmacists about whether useful 
written information on drugs is available in pharmacies for patients within the community 
who do not speak Arabic or English. The total number of respondents represented 313 
(80.9%) and the missing number was 74 (19.1%). The Likert scale of the findings was 3.48 
which inclined towards (agree). The highest number of respondents as shown in Table 5.28 
represented 105 (27.1%) which indicated (agree) while the lowest number was 18 (4.7%) 
indicated (disagree strongly). 
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Table 5.28 The Responses of Physicians and Pharmacists: 
useful written information on their work location is not an 
drugs is unavailable in the information system member 
pharmacy to patients within that is connected to the 
the community who do not ministty ofheaIth, medication 
speak Arabic or English suppliers and other medical 
sectors 
Frequency Percent Frequency Percent 
Disa2fee Strol12ly 18 4.7% 32 8.3% 
Disagree 57 14.7% 50 12.9% 
Neuttal 64 16.5% 53 13.7% 
~ee 105 27.1% 85 22.0% 
I Agree SttOl12!Y 69 17.8% 93 24.0% 
Total 313 80.9% 313 80.9% 
5.9.1.4 Their Work Locations and the Health Information System Membership: 
The fourth question in this section asked Physicians and Phannacists about whether their 
work location is an information system member that is linked to The Ministry of Health, 
medication suppliers and other medical sectors. The total number of respondents represented 
313 (80.9%) which is equivalent to the total number of respondents from the previous 
question and the missing number was 74 (19.1 %). The Likert scale of the findings was 3.50 
which inclined towards (agn-e). The majority of respondents as shown above in Table 5.28 
represented 93 (24.0%) which indicated (agree strongly) while the lowest number represented 32 
(8.3%) which indicated (disagree strongly). 
5.9.1.5 Medication is Supplied without any Technical or Computerized Use: 
The fifth question in this section asked Physicians and Pharmacists about whether medication 
is supplied by the compauies and distributors and whether it is fully completed without any 
technical or computerized use. The total number of respondents represented 291 (75.2%) and 
the missing number was 96 (24.8%). The Likert scale of the findings was 2.99 which inclined 
towards the beginning of (neutral). The highest number of respondents as shown in Table 5.29 
was 98 (25.3%) selected (agree) and the lowest number selected (agree strongly) within range 21 
(5.4%). 
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Table 5.29 The Responses of Physicians and Pharmacists: 
Medication which is supplied The Ministry of Health 
by the companies and does not provide their work 
distributors is fulIy completed location with technical 
without any technical or supporting ideas 
computerized use and advice 
Frequency Percent Frequency Percent 
Disagree Strongly 38 9.8% 39 10.1% 
Disagree 66 . 17.1% 60 15.5% 
Neutral 68 17.6% 64 16.5% 
ARree 98 25.3% 92 23.8% 
Agree Strongly 21 5.4% 54 14.0% 
Total 291 75.2% 309 79.8% 
5.9.1.6 The Ministry of Health and Supporting Ideas and Advice: 
Question six in this section asked Physicians and Phannacists about whether the Ministry of 
Health provide their work location with technical supporting ideas and advice. The total 
number of respondents represented 309 (79.8%), the missing number was 78 (20.2%). The 
Likert scale of the findings was 3.20 which inclined towards (agree). The highest number of 
respondents as shown above in Table 5.29, 92 (23.8%) selected (agree) while the lowest 
number selected (disagree strongly) within range 39 (10.1 %). 
5.9.1.7 The Saudi Phannaceutical Society and Supporting Ideas and Advice: 
Question seven in this section asked Physicians and Pharmacists about whether the Saudi 
Phannaceutical Society is able to provide the work location with technical supporting ideas 
and advice. The total number of respondents represented 236 (61.0%) and missing number 
was 151 (39.0%). The Likert scale of the findings was 3.17 which inclined towards (agree). The 
highest number of respondents as shown in Table 5.30, 59 (15.2%) selected (agree) while the 
lowest number selected (disagree strongly) within range 28 (7.2%). 
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Table 5.30 The Responses of Physicians and Pharmacists: 
The Saudi Pharmaceutical The Ministry of Health is 
Society does not provide their unable to predict the 
work location with technical availability of medication on 
supporting ideas and advice the local market as well as 
provide accurate statistics on 
medication consumption 
Frequency Percent Frequency Percent 
Disa2tee Strol12'Iv 28 7.2% 16 4.1% 
Disagree 49 12.7% 52 13.4% 
Neutral 57 14.7% 79 20.4% 
Agree 59 15.2% 44 11.4% 
A2tee Strol12'Iv 43 11.1% 40 10.3% 
Total 236 61.0% 231 59.7% 
5.9.1.8 The Ministry of Health and the Availability of Medication: 
Question eight in this section asked physicians and pharmacists about whether the Ministry of 
Health are able to predict the availability of medication within the local market, as well as to 
provide accurate statistics on medication consumption. The total number of respondents 
represented 231 (59.7%) and the missing number was 156 (40.3%). The Likert scale of the 
findings was 3.17 which inclined towards (agtre). The highest number of respondents as 
shown above in Table 5.30, 79 (20.4%) selected (neutra~ and the lowest number selected 
(disagree strongly) within range 16 (4.1%). 
5.9.1.9 Link between Phannacies and the MOH and the SPS: 
Question nine in this section questioned physicians and phannacists on the link between 
pharmacies and The Ministry of Health and the Saudi Pharmaceutical Society for developing 
medication services. The total number of respondents represented 196 (50.6%) and the 
missing number was 191 (49.4%). The Likert scale of the findings was 2.96 which inclined 
towards the end of (neutra~. The highest number of respondents as shown in Table 5.31, 76 
(19.6%) selected (neutral) while the lowest number selected (agree strongly) within range 21 
(5.4%). 
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Table 5.31 The Responses of Physicians and Pharmacists About Links between 
Pharmacies, MOH & SPS to Develop Medication Services 
Scales Frequency Percent 
Disa2tee StroD2'ly 30 7.8% 
Disagree 29 7.5% 
Neutral 76 19.6% 
Agree 40 10.3% 
Agree StroD2'lv 21 5.4% 
Total 196 50.6% 
5.9.2 The Mann-Whitney U test for Nine Questions and the Fourth Hypothesis: 
The researcher computed nine questions under one mean and all of them were tested by the 
Mann-Whitney U test which was used to test Two-Independent-Samples come from the same 
population for the fourth hypothesis. This addressed the Ministry of Health, pharmaceutical 
companies and suppliers who have been unable to develop medication services; as a result 
they require an information system to provide real statistics on the size of medication 
prescribing and consumption. Where null hypothesis Ho stated that there was no difference 
in responses of the respondents to the questions (1 to 9), as shown above in Table 5.25. An 
alternative hypothesis Ht stated that there was a difference in responses of the 
respondents to the questions (1 to 9). The test value was 165 and the significance value 
stood at p> 0.05 which supported (H,,). 
As the researcher indicated in the introduction to section 5, three questions out of nine were 
asked to the general public as shown above in Table 5.26. In response to question 1 the total 
number of respondents who responded to whether most pharmacies have an efficient 
electronic process in place to obtain critically needed medication when this is not immediately 
available in the pharmacy represented 509 (82.4%) and the missing number was 109 (17.6%). 
The Likert scale of the findings was 3.26 which inclined towards (agree). The highest number 
of respondents as shown in Table 5.32, selected (agree strongly) within range 131 (21.2%) while 
the low~st number of respondents 78 (12.6%) selected (disagree strongly). 
In response to question 2, the total number of respondents who responded to whether most 
pharmacies work without =y technical programmes or machines and whether all drug 
stocktaking operations are carried out in the traditional way, represented 549 (88.8%) and the 
missing number was 69 (11.2%). The Likert scale of the findings was 3.52 which inclined 
toWard~ (agree). The higheSt number of respondents as shown in Table 5.32, 170 (27.5%) 
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selected (agree) while the lowest number of respondents selected (disagree strongly) within range 
58 (9.4%). 
Table 5.32 Statistics Provided by the General Public on Whether 
Pharmacies do not have an Pharmacies work without any 
efficient electronic process in technical programmes or 
place to obtain critically machines and all drug 
needed medication when this stocktaking operations are 
is not immediately available carried out in the traditional 
in the pharmacy way 
Frequency Percent Frequency Percent 
Disa2fee StrollR:ly 78 12.6% 58 9.4% 
Disagree 95 15.4% 83 13.4% 
Neutral 85 13.8% 81 13.1% 
Agree 120 19.4% 170 27.5% 
Agree StrollR:ly 131 21.2% 157 25.4% 
Total 509 82.4% 549 88.8% 
A Chi-Square Test 'X: was used to test the existence of an association between two variables, 
Where the null hypothesis Ho stated whether or not pharmacies are working without any 
technical programmes or machines, and all drug stocktaking operations are carried out in 
the traditional way which has led pharmacies to lack in efficient processes to obtain the 
required medication when this is not available is unrelated to whether or not they have an 
efficient electronic process in place to obtain the required medication when this is not 
available. The alternative hypothesis Ht stated that these two things are associated. A 
result of a Chi-Square Test supported the Ht. The findings show the significance value is so 
low that it is displayed as p<O.OOl, which means that it would appear that the two variables 
are, indeed, related r:x2 = 66.573(a), df =16, P< 0.001, N =482). 
The third question asked the general public about whether useful written information on 
drugs is unavailable in the pharmacy to patients within the community who do not speak 
Arabic or English. The total numbers of respondents were 483 (78.2%) and the missing 
number was 135 (21.8%). The Likert scale of the findings was 3.12 which inclined towards 
(agree). The highest number of respondents as shown in Table 5.33, provided equal responses 
in three answers (disagree, neutral and agree) within range 115 (18.6%) for each answer, whereas 
the lowest number of respondents responded (disagree strongly) within range 55 (8.9%). 
------------------- ----------------------------------------------.-----.------------------------
-132-
Chapter- 5 Data Collection and Questionnaire Analysis 
Table 5.33 Statistics Provided by the General Public on Whether Useful Written 
Information on Drugs is Available in the Pharmacy to Patients Within the Community 
Who do not Speak Arabic or English 
Frequency Percent 
Disagree Strongly 55 8.9% 
Disagree 115 18.6% 
Neutral 115 18.6% 
Agree 115 18.6% 
Agree Strongly 83 13.4% 
Total 483 78.2% 
5.10 Section Six: 
5.10.1 Participant Comments: 
In this section the researcher presented a group of comments which were written on the last 
page of the questionnaires; 27 comments were recorded by physicians, 41 by pharmacists and 
133 by the general public. The total number of respondents was 201. Table 5.34 illustrates the 
content of the comments and the number of duplicates per comment from all groups. 
Table 5.34 Participant Comments 
'" -
... 
'" 
.. ~ 
'" = '" 
... o ... 
Comments . ~ ... CJ ..... ~ CJ =:= ... ~ .~ ~ 
.:/ e ... .Q .Q:l;l '" f.!) ::: ~ §' ~ ~ ... ~ 
~ ..c:: ..c:: ZO ~ fo< 
1 Availability of infonnation systems at patient information· 1 1 
centres, at hospitals or dispensaries, will help the appointtnents 
reservation or admittance departtnents to calculate statistical 
information on medication while prescribing, as well as 
arrange patient visits with treattnent periods. 
2 A copy of the electronic prescription must be kept with the 1 1 2 
patient. 
3 Enabling, by connecting physicians to each other via 2 2 
information technology, is used to discuss patient cases. 
4 The signature of the physician must be visible on the 2 2 
electronic prescription to clarify responsibility. 
5 Availability of links between pharmacies and laboratories will 2 2 
control the side effects of medication before prescribing 
especially in regard to blood concentration. 
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6 Availability of electronic infonnation systems at the pharmacy 3 3 
will provide full infonnation about patients who display 
chronic diseases to prescribe the medication without visiting 
the doctor. 
7 The infonnation system will help in drug stocktaking to check 1 3 4 the availability, the expiration and what is needed from 
supplies. 
8 Availability of an electronic infonnation system will help 3 3 6 
control and save time at clinics which are crowded. 
9 Availability of the source which could indicate the nearest 1 6 7 place for available medication for patients as they need it and 
must also provide descriptions of the medication as well as 
prices. 
10 Prescriptions should be labelled with brand names or generic 1 3 3 7 
names. 
11 The warning automation system must be available to warn 3 4 7 
about medication overlap, errors and side effects. 
12 Medication is required from patient to make allergy test before 3 4 7 
prescribing. 
13 Physicians, medication suppliers and pharmacists share 13 13 
common benefits from selling medication. 
14 Defining an alternative medication while the main medication 1 4 8 13 prescribed was not available, as well as clarifying a snitable 
dose for the appropriate age. 
15 Physicians have not the means to enable thern to give the 5 9 14 patient the opportunity of selecting the most suitable price of 
medication. 
16 Availability of an information system will enable easy access to 4 11 15 
patient infonnation at any place. 
17 Medication should not be prescribed without prescriptions. 2 13 15 
18 Availability of an infonnation system is important to avoid 3 13 16 
errors. 
19 An electronic prescription system is required as a result of bad 19 19 
handwritten prescriptions from doctors. 
20 It is generally understood that the pharmacist who is the 10 18 28 person who sells medication is an expert in medication 
content, compounds, reactions and side effects, furthermore 
he has more expertise than the physician in dealing with 
suitable medication for patients. 
21 The subject of this study is important and essential. 5 3 24 32 
.-------------------------------------------.-----------------------------------------------------
-134-
Chapter- 5 Data Collection and Questionnaire Analysis 
22 Prescriptions must be computerized 10 3 33 22 
23 High quality Internet and organization are required to link all 12 15 25 52 government establishments, The Ministry of Health, hospitals, 
health centres, as well as to connect internal departments of 
every health centre and hospital to cover all services and 
follow up with maintenance, development and training, as well 
as to guarantee the security of patient information. 
24 Total 52 64 197 313 
5.11 Summary: 
TIlls chapter presented the findings of the questionnaire analysis. The data will form the basis 
of Stage One (Identifying the Problems and Opportunities) of the Systemic Intervention 
technique (explained in detail in Chapter 7). The findings in this chapter also support the 
research objectives. A number of potential issues related to Health Information Systems (HIS) 
and Information Technology (I1) were identified and explored. These include: access, use, 
skills and background. 
The results of the survey showed that a lack of information technology use in the health 
sectors has affected health services. The results also indicated the level of difficulties and 
problems which are reflected by health providers and users of health services. Strengths and 
weaknesses were indicated in the results of the survey; the strengths being that the highest 
number of respondents, having some experience with computers and Internet browsing skills 
considered themselves to have intermediate knowledge; whereas the highest number of 
respondents amongst physicians and pharmacists considered themselves to have intermediate 
knowledge in medicine and pharmaceutical database searches. 
The ireatest weaknesses were represented amongst physicians and pharmacists, who showed 
no experience of electronic prescription system use, moreover, the unavailability of electronic 
resources for doctors was referred to by all groups. Also, the majority of physicians and 
pharmacists never used the computer to obtain patient information from patient recmds via 
electronic systems or to obtain medication information. Other weaknesses indicated that 
physicians still use paper presctiption systems to prescribe medication. 
Further weaknesses in the lack of information technology use in the health sectors showed in 
the electronic contacts between other health sectors and pharmacies, the Ministry of Health 
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and the Saudi Pharmaceutical Society to develop medication services. Furthermore, the 
Ministry of Health is unable to predict the availability of medication within the local market or 
to provide accurate statistics withln medication consumption. 
The majority of physicians and phannacists emphasized that their workplace is not an 
information system member that is linked to The Ministry of Health, medication suppliers and 
other medical sectors. In addition, phannacies work without any technical programmes or 
machines; all drug stocktaking operations are carried out in the manual way and the system 
used by companies and distributors, is also manual and completed without any technical or 
computerized use. 
It is clear from the findings that the difficulties which patients face are problems arising from 
handwritten prescriptions; the reading of prescriptions and the dose description as these are 
neither clear from the prescription nor from the pharmacist. Moreover, patients do not have 
any opportunity while physicians are prescribing medication of stating whether they prefer the 
cheaper or more expensive option; in addition doctors do not provide an alternative 
medication (brand names or generic names). 
Furthermore, some physicians request that patients bring their medication after purchase to 
the clinic to check before use and some pharmacists need to ask the patients about their health 
problems in order to be sure of the medication prescribed. In addition, some patients were 
compelled to return to the physician or call them to ask about the medication dose as this was 
not sufficiendy clear, which indicates more difficulties for patients. 
Other weaknesses clarified during the analyses indicated that pharmacies do not have an 
efficient process inplace to obtain needed medication when this is not available; secondly, 
when medication is not immediately available in the pharmacy, pharmacists should advise the 
patient to buy another brand of medication. Finally, prescribing information on the availability 
of drugs in the phannacy to patients withln the community who do not speak Arabic or 
English should be provided. 
Furthermore the findings clarified that The Ministry of Health and the Saudi Pharmaceutical 
Society do not provide the physicians' and pharmacists' workplace with technical support 
ideas and advice. 
The next chapter will analyse and discuss in detail the results of the interviews. 
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6. Data Analysis: Interview Survey 
6.1 Introduction: 
Semi-structured interviews were conducted and designed for two groups. The first was 
prepared for the directors of the departments at The Ministry of Health (MOH) in Riyadh 
and the Directorate of Health Affairs (DHA) in Jeddah. The second was designed for the 
office managers at the medication companies and suppliers in branches of Riyadh and 
Jeddah cities. An official covering letter was sent from King Abdulaziz University to the 
Directorate of Health Affairs in Jeddah tei the first group of respondents. Another official 
cover letter from the supervisor in the Department of Information Science at King 
Abdulaziz University was sent to the second group of respondents. Thus, the interviewees 
were first made aware of the importance of the interviews as part of this research. 
Furthermore, the researcher indicated to interviewees that their co-operation would 
contribute towards realizing the aim of this research, as well as clarifying the reality of the 
size of the problems and difficulties which health sectors face within society with the issues 
of the pharmacies and medication services. A copy of each of the covering letters is shown 
in Appendix 5. 
In spite of the procedures which the researcher abided by to arrange the interviews, certain 
obstacles were presented with in regard to carrying out the interviews as required. These can 
be summarized in the following points: 
1 Some of the interviewees apologized for cancelling after agreeing to an appointment to be 
interviewed. They justified that they had other jobs to do, had to attend training sessions 
or had to attend other meetings which conflicted with the same time frame they had 
arranged with the researcher. 
2 All the interviewees asked the researcher for a copy of the questions to read before they 
answered, to be sure that the questions were in keeping with the policies of their work 
places. 
3 In spite of the agreement all interviewees refused permission for their interviews to be 
recorded. 
4 Some of the interviewees answered questions by hand or printed responses, while some 
of them asked the researcher to complete these by hand for them. Moreover, some of the 
interviewees asked the researcher to collect the answers at a future date; this procedure 
---------------------------.------ --------------------------------------------------------------
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lead to further questions from the researcher in order to clarify the responses. 
A total of fifteen interviews were carried out as shown in Table 6.1, eight interviews with the 
directors of the departments, three at The Ministry of Health in Riyadh and five at the 
Directorate of Health Affairs in Jeddah City. Moreover, six interviews were carried out with the 
marketing directors of medication companies and suppliers, two of them at the main offices in 
Riyadh City and four at the branches in J eddah City. In addition, one interview was carried out 
with the supervisor of the project of the Health Information System in Jeddah at the Balsam 
Healthcare Corp. Ltd. (BHC). 
Table 6.1 The Research Participants in Semi-Structured Interviews 
Departtnents of the Interviewees Position 
1 Health Administration at The Ministry of Health, Rivadh Chancellor 
2 Project Section at the Computer General Directorate at Project Manager 
The Ministry of Health, Riyadh 
3 The Systems Department at the Computer General Department Manager 
Directorate at The Ministry of Health, Riyadh 
4 Department of Computers at the Directorate of Health Department Director 
Affairs, The Ministry of Health, Jeddah 
5 The IT Centre at the Maternity and Children's Hospital, IT manager 
The Ministry of Health, Teddah 
6 Department of Medicinal and Pharmaceutical Department Director 
Authorization at the Directorate of Health Affairs, The 
Ministry of Health, Jeddah 
7 Department of Medicinal Supplying and Warehouses at Department Director 
the Directorate of Health Affairs, The Ministry of 
Health, Jeddah 
8 Department of Statistics at the Directorate of Health Department Director 
Affairs, J eddah 
9 Balsam Healthcare Corp. Ltd. (BHC) Teddah Project Supervisor 
10 Saudi Pharmaceutical Industries & Medical Appliances Branch Marketing Director 
Corporation (SPIMACO) Riyadh 
11 AI-Gosaibi, Medications Department and Administration Manager Assistant 
and Governmental Affairs Riyadh 
12 Tabuk pharmaceutical Mfg.Co. Jeddah Western region Sales 
M 
13 Salehiva Trading Establishment, Teddah City Branch Marketing Director 
14 Cigalah Trading Est., Jeddah Branch Marketing Director 
15 AI-Bassateen Medication Co. Teddah Branch Marketing Director 
1bis chapter presents the results of the interviews; the findings are grouped into three main 
parts: 
1- Section 1 deals with the data collected from three governmental locations, the 
---------------------------.. -------------------.------.. -------------------------------------------
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Chancellor of Health Administration, the section of computer projects at the General 
Directorate and the Systems Department in The Ministry of Health in Riyadh. 
2- Section 2 deals with the data collected in Jeddah from five govemmentallocations at 
the Directorate of Health Affairs (DHA) and one in the private sector, the Department 
of Computers, the Department of Medicinal and Pharmaceutical Authorization, the 
Department of Medicinal Supplying and Warehouses of Health Affairs, the Department 
of Statistics and the IT centre at the Maternity and Children's Hospital (MCH). The 
private sector was Balsam Healthcare Corp. Ltd. (BHC). 
3- Section 3 deals with the data collected from medication companies and suppliers, two 
in Riyadh such as SPIMACO and Al-Gosaibi and four in Jeddah such as Tabuk, 
Salehiya, Cigalah and Al-Bassateen. 
To access the optimal method in this study by combining both the positivist and the interpretive 
methods, the interviews focused on the most important areas of the questionnaire to meet the 
hypotheses of the study: 
1- The health sectors in Jeddah City lack information technology and communication 
systems to update knowledge and availability of medication. 
2- In Jeddah City, regular use of traditional methods of prescribing medication leads to 
defective medication services. 
3- Health professionals and patients in Jeddah City emphasize the problems and 
disadvantages of the current method of medication prescribing and prescriptions. 
4- The Ministry of Health, pharmaceutical companies and suppliers have been unable to 
develop medication services; as a result they require an information system to provide 
real statistics on the size of medication prescribing and consumption. 
To structure the interview responses for these parts, topics were grouped together to examine 
the current situation as follows: 
A. The current status of the Information Communication Technology (lC1) and Health 
Information System (HIS). 
B. ICT, IS and medication supplying activities and services. 
C. The new Health Information System (HIS) and the ability to link and develop 
medication services. 
--.-----------.----------------------------------------.------------------------------------------
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D. The itnpact of the traditional way of medication prescribing on health services and 
patients. 
6.2 Results of the Interviews at The Ministry of Health in Riyadh: 
6.2.1 The Current Status ofICT and the HIS: 
To clarify the current status of Information Communication Technology (ICI) at the Ministry 
of Health (MOH), the interviewees were asked eight questions about the communications 
means which is available at their work locations to provide services, the availability of the 
Internet and the missions it is used for, as well as whether they have a website, who the 
beneficiaries are and which services are provided. 
As with any other government sectors, most of the departments at the Ministry of Health use 
PCs and ICT equipment for managing its works as part of the daily routine. The 
telecommunication systems such as telephones, faxes, are available in most offices of the main 
building of the MOH and in all other subsidiary buildings such as the Directorate of Health 
Affairs, hospitals, health centres and clinics. Communication equipment is also used for the 
MOH administrative works. The users of the equipment are employees of the MOH, however, 
there are some options facilitated to some beneficiaries' who have work relations with the 
MOH or for renewing their job licenses. Intranet and Internet services were provided within 
the main plan of the Health Information System (HIS) and were available in some limited 
locations at the MOH sectors. The respondents illustrated that there are ICT facilities but the 
majority of it was still used in their daily offices tasks. 
The interviewees illustrated through their answer that the Ministry of Health own some 
computer software which has helped 111 offices tasks, as well as a web site 
(http://www.moh.gov.sa) for profi1ing the ministry. In addition, there are other 
communication means which are available for the citizens' services. The health sector, such as 
hospitals and pharmacies or medication suppliers, could renew their subscriptions at different 
authorization departments by visiting the websites at the MOH. In addition the Ministry of 
Health has a plan to develop the health services in all government and private sectors. Part of 
the MOH programme is concerned with the Health Information System (HIS), for which they 
now have within reach an inclusive study (BALSAM) to develop the health system. 
One of the interviewees indicated at the beginning of the Information Communication 
Technology (ICI) at the Ministry of Health that: 
--------..... ------------------------------------------------.... --------------... -----_ ...... 
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As with any beginning, in 1987 the Ministry of Health established a small 
department in the main building called the computer unit, which started 
with modest capabilities and gradually grew to become the main 
administration of the computer departments. 
Another interviewee stated that: 
In the year 2000 the Ministry of Health had seriously started considering 
Information Communication Technology (IeI) and Information 
Technology (IT) projects to develop the quality of the works as well as the 
Health Information System (HIS). 
Also, one of the interviewees focused on the plan of the Ministry of Health to develop the HIS, 
stated: 
Nowadays we are working with all the hospitals in the country to evaluate 
the quality of health provisions, Total Quality Management (TQM). Part of 
this programme is concerned with the Health Information System (HIS). 
6.2.2 ICT, IS and the Medication Supplying Activities and Services: 
Within the broad scope of the health service, the medication supplying system between the 
health sector and suppliers are dealt with traditionally. Interviewers were asked about two of 
the hypotheses in this study which mentioned that the health sectors in Jeddah City lack 
information technology and communication systems to update knowledge and availability of 
medication. Moreover The Ministry of Health, pharmaceutical companies and suppliers have 
been unable to develop medication services; as a result they require an information system to 
provide real statistics on the size of medication prescribing and consumption. 
The answers of the interviewees highlighted that in regards to the government sector, the 
Department of Medicinal Supplying at the Directorate of Health Affairs in Jeddah, as all other 
supply departments in the main govemorates in the Kingdom of Saudi Arabia, (KSA) have 
computer software linked by network to small branches. However, the private health sector 
has its own procedures to supply medication. Also they stated that the main medication supply 
administration in Riyadh, annually estimated the need for medication and all other medicine 
materials through the use of computer programmes, yet still purchased from the market via 
traditional tenders. 
----------------------------------.---------------------------------------------------------------
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6.2.3 The New HIS, the Ability of Linking and Developing Medication 
Services: 
The discourse on the HIS within the government health sector is a part of the current schedule; 
one of the interviewees was asked about the ability of the link between the government and the 
private health sector to develop medication services. He stated: 
The issues of the development are a part of the thinking here in the 
Ministry of Health. We are planning to develop the health sector in the 
country, but as you know the technology in this part of the developing 
world will take some time to be a part of daily life. 
Another question asked to another interviewee concerned any written plan at the Ministry of 
Health for future planning regarding the HIS. I t illustrates the method of how they evaluate the 
need for a link between the government and the private health sector to develop medication 
services, stated that: 
Our plan is now to complete the first stage of the infrastructure and 
establish hardware at all branches of the MOH. Later on we will link all of 
them. In the future we could link with the private sector but this will be 
ready when they complete their side of the development. 
6.2.4 The Impact of the Traditional Way of Medication Prescribing upon 
Health Services and Patients: 
Some difficulties were faced by patients as a result of the handwritten prescribing and the lack 
of electronic information resources to check the availability of the current drug at the 
pharmacies. Some of the government hospitals at the MOH and in the Military sector, as well 
as some hospitals in the private sector, already have the facilities which enable them to 
prescribe medication by using the electronic base and to send it direcdy to the internal 
pharmacies. However, they still work within their locations. They are unable to know if the 
medication is available within the local market. Interviewees were asked about the impact of 
the traditional way of medication prescribing and how this affected the health services in 
Jeddah. 
Interviewees' answers clarified that there are difficulties facing people who need to know what 
physicians prescribe in their prescription and the dose that they should be taking. 
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One of them stated that he was faced such difficulties: 
I sometimes need to visit more than one pharmacy to find medication. 
As I know that the new system will be completed at all locations that we are 
working with, some of these difficulties will be resolved. 
6.3 Results of the Interviews at The Ministry of Health in Jeddah: 
The same questions were asked to interviewees in Riyadh who work at the Directorate of 
Health Affairs and at the Ministry of Health in Jeddah. 
6.3.1 The Current Status ofICT and the HIS: 
In Jeddah there is dissimilarity within the health sector as to leT use, however, most of the 
locations have computers for office tasks. The largest private hospitals used leT for patient 
admittance, reservation and file records as well as for sending prescriptions to the internal 
pharmacy. Recently the locations at the MOH started using leT at several hospitals; the initial 
attempts were started at six locations and completed the infrastructure and the hardware and 
software. The step after that completed the link between the six locations and is now effective. 
The future plan provides thirty two main locations and 104 primary health care centres with 
equipment and software which will support all the locations in order to operate as one gtoup 
within the HIS. 
The interviewees were asked eight questions about the communication means which were 
available at their work locations to provide their services and about the availability of the 
Internet and the role which it played. They were also asked whether they have a website, who 
the beneficiaries are, what the services are and advantages they provide from their website. 
The answers of the interviewees stated that the Directorate of Health Affairs (DHA), an 
authorisation sector at the MOH, manages and provides the administration services at the 
MOH health sectors in the western region. The DHA has a plan for developing the methods of 
the health services; therefore, they own the conventional communication technology, including 
the intemet at the main locations. The health sectors such as hospitals, pharmacists, medication 
suppliers and companies need to issue licenses to practice their work or to import medication 
and medical equipment. The Department of Medicinal and Pharmaceutical Authorization at the 
Directorate of Health Affairs is the place that they need to deal with for all issues which make 
their work possible. Therefore, this department is one of the locations which was interviewed 
by the researcher. VIa the website (www.eHealth.gov.sa). the health sector could browse the 
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latest news and regu.lations needed to practice o r renew their work or licences; to activate the 
services of the O H1\ they need permission by using uscm ames and passwords. Furthcrmore, 
they could use E-mail or fax and telephone numbers to re<juest thcir services. 
Fig m e 6.1 Sc reen of dlC Web of dte Dcpartment of M edicinal and Pharmace utical 
Audtorisation at dte Directorate of Healdt Affairs in J eddalt 
@ License ~\p@ 
S ollrce: Sal/di Millislry of i-iea/lb 2006. blip:! / IVIVlII.ebetJ/lb.goll.stJ/ emerl/ mem/;er.pbp 
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On the other hand, d,e general Administration o f Medicinal Supplying in Riyadh (GA MS) is 
one of the most impo.rtan t departments at the MOH; it performs a main role in p roviding 
medication, medicinal and laboratory necessi ties, surgical e<j wpment . .. e[c. Tbe CAMS links all 
other Medicinal Supplying Administrations in all regions within the KSA via a network . T he 
relationship between the CA MS and all o ther administration branchcs provides supervision 
relationships and coordination. T he activation o f d, e relationship betwecn the CAMS and the 
branches is based on the utilization o f ICT. The supply infol:mation system at the O M has 
servcd the administration in Jeddah and links other small loca tions, which are near J cddah , such 
as small towns or villages. 'Il, ey have worked together to estimate the nceds of 111eclicinal 
supply at all health sectors in the Jeddab region. In addition, tJ, clr computer system helps them 
in order to collect d,e data that they need to know about medication and e'1 uipmcn t. 
--------------------------------------------------------------------------------------------------
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Figure 6.2 Screen of the Supplying Computer System at tbe GAMS in Riyadh and at the 
Direc torate o f Health Affairs in Jeddah 
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Mo(eover, the Department o f Sta tistics at the MOH is a service which deals wi th health affairs 
to collect the figures, data o f the maopower, patients, medication, places and equ.iprnent in the 
government and private sector. I n every Directorate o f Health A ffairs there is a Department o f 
Statistics that deals dming each twelve months with the di fferent departments at the hospitals, 
healtb centres and dispensaries. Some o f these departments are linked with the Statistics 
Department of ICT and some o f them arc still dealt with in traditional ways. By using the 
so ftware wh.ich was established by the MO H in all regions o f the Kingdom, they could inpu t all 
tbe statistical data that was collected from the departments within all the bealth sectors. T be 
different health departments and administrat.ion sections send the data Ul paper form a1](1 their 
employees input it in to the computers and send it to U1C main statistics adlninjstration at the 
MO H in Riyadh by using tbe leased lines. AU the statistical il1formation is pllblished in the 
yearbooks and on the MO H webpage. 
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Furthermore, The Maternity and Children's Hospital (MCI-I) is one of the locations whicb has a 
local area network (LA ), is also onc of six hospitals whicb has a complcted programnung 
system. The hospital wcbsite is profiling the administratioo and meclical departments as weU as 
the hospital services; it bas a full information system linked between all departments in onc 
network. /\Iso it is stiU dealing \\~th the frrst steps of this informatioo tecllJ1ology and 
everybody there from their staff was stili in training. 
6.3.2 ICT, IS and the Medication Supplying Activities and Services: 
The computer software whicb is used at the j\dmin.istratioo of Medicinal Supply is regarded as 
an old basic system in comparison with the recent software and systems in tbe fields of health 
and medication. Onc of the intelviewees illustrated that he was worried ahout the current 
software which is available in Ius administration, concerning whether it is com patible wi d1 the 
new health information sys tem. A lso the carreot computer system at the Department cngages 
groups o f services at the department, such as planning, fo llowing and collecting the needs of 
the meclication and meclicinal equ.ipment from the different regions around the Jeddah area; 
moreover, controlling the stock at the warchouses by reviewing the activity of the stock and 
medication in the clifferellt warehouses, such as the transfer, the import and exports and any 
damage. 
Hc said: 
He added: 
The cu rrent systcm which was established Vla The National Computer 
System Company (NAl'COM) used by MOH employees in all Meclicinal 
Supply and Warehousing departments, are using it in clifferent processes. J t 
is available for MOH employees and o ur dealers use the main websitc o f the 
MOH to follow new il1\~tations fo r tenders, as well as for the descriptions 
and stipulations_ 
We arc now working with old computer software linked to the Ministry o f 
Hea lth and all other branches, it is from the earlier generation o f Wind ws 
software. T am worried about it when wc transfer the data to the new Health 
In formatioo System Q-l TS). At the same time \Vc have spent a large amount 
o f money on the current sys rem, if it is not compatible with the new sys tem 
ir wiU be a heavy loss. 
--------------------------------------------------------------------------------------------------
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6.3.3 The New Health Information System (HIS), the Ability of Linking 
and Developing Medication Services: 
As the researcher pl:Cviously outlined about the CUrLent starus o f ICT and HIS, the new l-rIS 
applications in J eddab have made good progress across many health services within the large 
bealth sectors. However, tbe question in this section of the study is about the advance in 
prescribing medication seLvices, as well as the development of the ability to link to rlifferent 
expected users. 
T he answers higbligbted tba t the MOH is working to establish an integrated health information 
system; many companies are working togcther to provide and operate thc hardware and software . 
'Jl1c new systcnl takes ioto consideration the Inain health measures, operations and setv iccs 
illclurling medicarion applicatio ns; howcver, the applications necd to work within a time and stage 
table. Moreover, the software which is used at the majorjty of the largest governmental and 
privatc hospitals in Jeddah, such as the Ma ternity and Children's Hospital (1\IICH) are a semi-
in tegrated system, linking all dcpartments to eaeh otber including thc pharmacy, which receives 
orders fro m the physicia ns to prepare merlication fo r the patients. However, it does not give any 
warning about the stock Icvels OLl thc shelves. 
For example, the software which is operated by 13alsam Healdlcare Corp. Ltd. (I3H C) in MCH is 
now wo rking in aU departments in the arullinistratioll, the admissio n, the wards, the x-ray 
deparrtnents and pharmacy, ... etc. but it is still under testing. 
Despite the availabili ty of equipment, hardware and software, rJ,ere are stiU obstacles ahead of 
completing the objectives o f the HIS in thc govcmmental and priva tc health sectOrs. Outing thc 
interview day at the Maternity and Children's Hospital (MCI-I) d,e rcsearcher attended a 
discussion mecting betwcen a group of the hospital staff and thc technica.! team from rJ,e IT 
department in d,c hospital and tbe system operators of the Balsam Company. T he main points 
discussed were about the administrative and technical problems, such as the lack o f completing 
patient fi.le reco rds and the delay in inputting data from some departments. Tbe project 
supcrvisor of 13alsam HealrJ,care (I3 HC) statcel rJlat: 
[t is importam to give success to d,C HIS in d,C health sectors; wc could 
execute th.is through cooperation togerJ, cr and partici patio n from ail paIties in 
tbe projcct. Wc ,viII support rJ,C projcct tbrough rJ,C new generation o f [Tin 
this field and wc will givc pcoplc their training. All rJlat wc nccd from them is 
--------------------------------------------------------------------------------------------------
- 147 -
--------------------------........... 
Chapter - 6 D ata Analysis: Interview survey 
--------------------------------------------------------------------------------------------------
to attend and inform us abo ut cbe problems which thcy arc faccd witb whcn 
they arc applying the instructions during tbcir tasks. 
Figure 6.3 The New HIS at cbe Maternity and Children's H ospital MCH in Jeddah 
Provided by Balsam Healthcare Corp. Ltd. (BHC) 
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6.3.4 The Impact of Traditional Medication Prescribing in the Health 
Services and for Patients: 
The interviewees in J eddah were asked the same questio n which the resea_rcher as ked th e 
interviewees in Riyadh , as to the impact o f traditional medica tion prescribing and bow it has 
affected cbc health services ill Jeddah. 
Their [eSpODSes agreed cl,at there were problems widl cl, e handwritten prescription medlOd; in 
addition d,cre is no contro l on d,e repetition o f d,e medication or on d,C way o f selling it. 1 n 
o ther words, cveryone can prcscribe it for himsclf or rcpeat it. O n d,C other side, cbc 
intcLv iewees emphasised cbat the MO H rules are clear for all bealth sectors including 
phaJ:macies about the services o f prescribing medication. which must be written clearly and 
must explain to patients how to use it. Moreover, physicians and pharmacists must clarify 
everything about d,e medication before giving it to cbe patient. 10 addition, they said tJ13t dlCY 
should take carc with the regulation as this will help to decreasc d,e problems o f medication 
error. 
--------------------------------------------------------------------------------------------------
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Furthennore, the interviewees mentioned that the role of the new Infonnation Technology 
(11) will help to reduce the defects which they faced in the current procedure in medication 
prescribing. They indicated that the picture had changed for the people who use the electronic 
prescriptions in hospitals as the new system. Also, they illustrated the method to solve the 
problems must begin with the electronic system. It must be established in all health sectors via 
using computer systems in all departments for all people who work in hospitals and clinics and 
link them to the phannacies and they think that the high percentage of problems will disappear. 
6.4 Results of the Interviews at the Medication Companies and Suppliers 
in Riyadh and Jeddah Cities: 
Thirteen questions were asked to every interviewee at every Medication Company or supplier. 
They focused on the users of their services and the ICT means, as well as the IT at their 
establishments, the policies and the tools they used to know the needs of the medication for 
the market. In addition, there were questions about the hypotheses of the study. 
6.4.1 The Current Status ofICT and the HIS: 
The current status of the Infonnation Communication Technology (lC1) and The Health 
Infonnation System at the Medication Companies and Suppliers was no better off than within 
the status of the governmental and the private health sectors. All Medication Companies and 
Suppliers use the same means of communication technology and they do not have any other 
option of using the infonnation health system to link the health sector, except for a limited use. 
The first eight questions, to interviewees at the MOH in Riyadh and in Jeddah Cities to 
interviewees at the Medication Companies and Suppliers, concerned the communication means 
available at their work locations to provide their services and about the availability of the 
Internet and the missions that it was used for. They also enquired whether they have a website, 
who the beneficiaries are, what the services are and advantages they provide from their web site. 
All the interviewees introduced their companies as a phannaceutical manufacturing and 
marketing company. They are dealing with and provide all governmental and private health 
sectors, such as hospitals, dispensaries and pharmacies with all medication and medicinal 
equipment, some of them dealing with medical and laboratory equipment, pharmaceuticals, 
medical disposables and hospital supplies, and also provide other companies who distribute 
medication. 
The interviewees illustrated that they are using communication means such as telephones, faxes 
--------------------------------------------------------------------------------------------------
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and computers for daily routine works. In addition, most of them have websites such as 
spimaco, aIgosaibi, Tabuk pharmaceutical and salehiya. They are using E-mails for trade dealing 
with suppliers and importers and also provide customers with information about their services 
and where they can buy via the home pages. 
On the other hand, some of the interviewees indicated that they have software such as 
Applications and Products in Data Processing (SAP) systems as enterprise resource planning 
(ERP). Some of the companies also use local area network LAN via the DSL, to link all 
departments with the main server and to activate the data transferring between the company 
and medication importers. 
6.4.2 ICT, IS and Medication Supplying Activities and Services: 
The researcher asked the interviewees at the medication companies and distributors about their 
methods or the policies that they adopted in their work in supplying the market needs with 
medication and medicinal equipment. Moreover, the interviewers asked the same two questions 
that were asked to the interviewees at the Ministry of Health about two of the hypotheses in 
this study, which mentioned that the health sectors in Jeddah City lack information technology 
and communication systems to update knowledge and availability of medication. Moreover the 
Ministry of Health, pharmaceutical companies and suppliers have been unable to develop 
medication services; as a result they require an information system to provide real statistics on 
the size of medication prescribing and consumption. The outcome of the answers illustrated 
that some viewpoints were approximated; on the other hand some of them did not agree with 
the researcher's hypotheses while others were in agreement. 
The majority of the interviewees agreed on the method or the policies that they adopted in 
their work in supplying the market needs with medication and medicinal equipment. They have 
more than one way to evaluate the needs and the consumption of medication within the local 
market. Some of them are using the Ministry of Health's regular reports and lists of medicinal 
needs and consumption about limited periods, as well as dealing with surveying companies. 
Furthermore, some companies have their own studies about the medication market. 
One interviewee stated: 
The method that we use to know the market needs of the medication. Is to 
annually determine the target of the company. This target relies on early 
studies on the size of the company and the sales of the kinds of medication 
------------------------------~-----------------------------------.------------------.------------
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on the markets and the ability to increase the quantum. Regarding your 
question about providing real statistics on the size of medication and 
consumption, there is a particular resource we deal with to get the 
information which is the IMS Company. 
Another interviewee said: 
Another added: 
We estimate the needs of the market for medication by virtue of the studies 
which are carried out by the specialists in our company. 
When we began working in medication trading, the estimate of customer 
needs of medication was realized through the experience of the team during 
visits to their locations, then with daily practice came the averages of 
consumption. Moreover, our company medication orders have become 
available via general agents of international medication companies and 
distributors. 
Regarding the second part of the ICT, IS and Medication Supplying Activities and Services, 
some of the interviewees highlighted that they agree that there is no obligation dictate in the 
health sector to use a standardized health information system, moreover, there is not enough 
technology and there is no expertise in companies to deal with this subject. Moreover, there is 
not the interest nor the enthusiasm required by the executive of the authority sites which 
supervise the health information system on future activating and follow-up. Also, there is no 
information system nor programme to use for the control of prescriptions and medication 
consumption, as well as for collecting the data about the size of the number of prescriptions 
prescribed from physicians and which are received by the pharmacies to help in the future 
planning to develop medication services. 
One stated: 
I agree with you that there are some health sectors in J eddah which lack 
information technology and communication systems to update knowledge 
and availability of medication, which is related to the lack of coordinating 
and updating by connecting with medication companies using modem 
communication means to update the news of the medication world. 
------------_ ... ------------------------------------------------------------... -----
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Another interviewee stated: 
I think there are some actions needed from the Ministry of Health and 
health sectors. 
We have not got a legible policy in our company to evaluate market needs; 
we use all the resources available such as the invitation of offers of the 
Ministry of Health. 
One of the interviewees emphasised: 
I think the cause of this problem is that there is no information system, 
moreover, if we want to raise the services in this field, first we need to apply 
the Saudi Code of good practice in our vocation, then use the information 
which we provide from our society, but unfortunately the good practices are 
not applied in the health sector. 
Another opinion said: 
About the situation here in J eddah, in my 0pl111on the future of the 
technology on this side of the health services is looking to develop health 
careers. But now I agree with you that The Ministry of Health, 
pharmaceutical companies and suppliers have been unable to develop 
medication services; moreover, they need an information system to provide 
real statistics on the size of medication prescribing and consumption, in 
addition they need an expert to conduct accurate studies. 
Another interviewee added: 
I think that if there is not a comprehensive information system in our work 
this does not mean that there is no hard work in all health sectors, I know 
we need an active information system to take these services to the front, but 
the perseverance of individuals is not enough to do this alone, moreover, 
we are missing the spirit of a united team for such development. 
6.4.3 The New Health Information System (HIS), the Ability of Linking 
and Developing Medication Services: 
In this part of the interview with medication companies and suppliers, the question concerned 
-------------------------------------------------
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the ability of the link between the government and the private health sector to develop 
medication services. The majority of the answers were accepted to be part of any project for 
developing a health information system. They have the full arrangements for participation in 
any medication field on electronic governmental projects and they are ready from their side to 
provide all the software, hardware and technical requirements. Some of them indicated that 
they have their sources about their customers who are mainly doctors, pharmacists and 
medicine agents, thus they have their records available. On the other hand, some of the 
interviewees could not comment about the ability of the link between the government and the 
private health sector to develop medication services because they have no idea about it. 
6.4.4 The Impact of Traditional Medication Prescribing in the Health 
Services and for Patients: 
The researcher asked interviewees about the impact of traditional methods of medication 
prescribing and how this affects the health services in J eddah. The answers differed; three of 
the interviewees agreed with the researcher's hypothesis; one of them had another opinion 
while one did not see any reason for the problems; the last one did not answer the question. 
One of the interviewees stated that he had a different view: 
Over the last few years people have good knowledge about medication and 
their alternatives; moreover, they refuse to take any other medication 
despite containing the same components. 
Whereas another one stated: 
I do not see any reason that a traditional way of prescribing medication can 
result in any problem. 
Successively, the interviewees who agreed stated: 
Yes, the traditional way which is used in prescribing medication affects the 
safety and services of medication prescribing, for many reasons are related 
to physicians and pharmacists. 
Yes, this is true. 
Yes, I agree with you that the traditional way of prescribing has impacted 
upon the safety and services of prescribing medication. 
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6.5 Summary: 
1bis chapter has indicated the findings of semi-structured interviews with a number of key 
people who have a direct involvement in the overall aims and objectives of this research. The 
data was collected and analysed and the interviews conducted within this chapter clarified that all 
respondents indicated that they used basic communication means in their daily work, as well as 
having limited use of ICT, such as the Internet. Furthermore, they wanted to increase their co-
operation and co-ordination with the Ministry of Health to overcome the difficulties they face. 
They pointed to the importance of establishing an information system to make the connection 
between them easier, while acknowledging a lack of cooperation and coordination among health 
sectors. 
In the next chapter, Chapter 7, the outcome of Chapter 5 and 6 will be used to explain in detail 
the basis of the stages of the Soft System Methodology (SSM) which has been used in this study. 
------------------------.------------------------------------------------ ----- ---- --
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7. Systems Intervention 
7.1 Introduction: 
The first stage of Soft System Methodology (SSM) was based on the g100unding of the previous 
Chapters 5 and 6 introduced the definitions of the hard system approach to p100blem solving, 
as well as an analysis of quantitative data using the operational research method and the 
analysis of the outcome of the qualitative data which was collected from the interviews. This 
chapter concentrated on the methodology of this approach which contains two kinds of 
activities. Checkland, (2006, p.163) claimed that these activities can be described in seven 
stages, from the 'real-world' which involves stages 1,2,5,6 and 7, and the 'activities' which 
involves people in the problem situation. Stages 3,4, 4a and 4b are 'system thinking'. 
Checkland's soft systems methodology is typically depicted as a seven stages process. Stages 1 
and 2 can be grouped together and might be called the "expression phase", the problem 
situation as unstructured, while Stage 2, the problem situation expressed (the stage at which, 
traditionally, rich pictures are developed). Stage 3 might be called the "naming phase" root 
definitions of the relevant systems. Stages 4, 4a and 4b are the "modelling phases", the 
development of conceptual models. Stage 5 is the "comparisons phase", Comparison of 
conceptual models with the real-world problem situation. Stage 6 the "change identification" 
phase identification of feasible, desirable changes and Stage 7 the "action phase", taking action 
to improve the problem situation (Durant-Law, 2005, p. 15). 
In a logical sequence, the application of the methodology will be presented from Stage 1 to 
Stage 7. The logical sequence of the application of SSM is shown in Figure 7.1. The usual 
general description of SSM is presented as a seven stages process (Checkland, 1975). In the 
late 1980s, the 1975 version seemed rather bald and in any case gave the impression that SSM 
is a seven-stage process to be followed in sequence (Checkland, 2005, p. 27). 
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Figure 7.1 The Soft Methodology in Summary (Checkland, 1975) 
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7.2 SSM Stage One: The Problem Situation (Unstructured): 
In Stage One, the problem situation is described in terms of the analysis undertaken in 
Chapter 5 and 6. The results of the questionnaire survey and interviews, these findings indicate 
a set of problem issues. Checkland, (1975) illustrated that stages 1 and 2 are an 'expression' 
phase during which an attempt is made to build up the richest possible picture, not of ' the 
problem' but of the situation in which there is perceived to be a problem. 
In the analysis of questionnaires and interpretation of the interviews, a number of issues were 
identified during the empirical research. These issues were classified into four subject areas, all 
of which were grouped together into one main issue; the Lack of Health Information Systems 
(HIS), after which each area was sub-divided into a number of sub-issues and elements which 
were arranged accordingly, based on their relationship. Furthermore some of these elements 
were repeated in other areas according to the root of the problem. The elements were: (Lack 
of ICT, Support, Planning and Lack of Coordination). As shown in Figure 7.2, these areas are 
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the Professionals (physicians and Pharmacists), the Beneficiaries (!be General Public), the 
Competent Authority (!be Ministry of Health) and the Providers of Medication Services. 
These issues will now be discussed in more detail. 
Figure 7.2 The Real World of Problem Situations, 
the Participants' Petspectives and the Elements (Stage 1) 
, .. ""':;::: The Competent Authority (The Ministry of Health) 
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7.2.1 The Professionals (physicians and Pharmacists): 
The professionals (physicians and pharmacists) in the health sector in the real world have 
introduced significant evidence of the problem situation, as well as giving their perspectives 
on the issue. The elements focused on sub-issues which provide the concept about the 
system's intervention. The health information system (HIS) takes priority in the requisites of 
physicians and pharmacists. It is clear from the responses of questionnaires from physicians 
and pharmacists that the cause of a lack of information on patients and medication which is 
needed a result of deficiencies in the Health Information System (HIS). Tbis is the main 
element of the problem. Further elements will provide evidence as to the root of the 
problem situation. 
7.2.1.1 Lack ofICT: 
7.2.1.1.1 Lack of Hardware and Software: 
Around half of the responses from physicians and pharmacists indicated that respondents 
did not use a computer at their work, 51.2% expressed never, rarely and occasionally. 
Furthermore, 58.1 % out of 383 physicians and pharmacists claimed they never or rarely used 
a computer to obtain patient and medication information. Whereas 52.4% out of 335 
disagreed, and strongly disagreed, in their responses on whether or not pharmacies had an 
efficient electronic process in place to obtain ctitically needed medication when this is not 
immediately available in the pharmacy. 
Questions 1 and 5, section five in Chapter 5, which were answered by physicians and 
pharmacists, indicated that approximately half of the participants who answered this 
question emphasised that most pharmacies are working without any technical programmes 
or equipment, moreover, all drug stocktaking operations are cartied out in the traditional 
way. The result of the responses showed that 47.3% out of 345 respondents claimed they 
agreed and strongly agreed. Furthermore, the lack of hardware and software supplied by 
companies and distributors is fully complete without any technical or computerized use. The 
responses from physicians and pharmacists indicated that 30% out of 291 answered that they 
agreed, and strongly agreed, whereas 17.6% were neutral, which may imply that respondents 
were unsure or had no knowledge ofICT. 
---------------- -- --------------------------------------------------------.------------------
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7.2.1.1.2 Lack ofInfonnation Accessibility: 
physicians and pharmacists were asked to support evidence pertaining to the lack of 
infonnation accessibility. They indicated that the responses overall reflected the reality of the 
situation. For example, between 69.8% and 72.9% of physicians and pharmacists answered 
that they did not have any electronic links between their work locations and other health 
sectors such as hospitals, dispensaries, clinics, medication suppliers, pharmacies and the 
Ministry of Health. On the other hand 15.7% out of 196 of responses from physicians and 
pharmacists disagreed, and strongly disagreed, about the availability of the Iinks between 
pharmacies, the Ministry of Health (MOH) and the Saudi Pharmaceutical Society (SPS) to 
develop medication services, whereas 19.6% were neutral, which may imply that respondents 
were unsure or had no knowledge of these links. 
Other evidence regarding the lack of infonnation accessibility came from responses from 
physicians and pharmacists about whether or not their work location is an information 
system member connected to the Ministry of Health, medication suppliers and other medical 
sectors. 46% out of 313 agreed, and strongly agreed, with the question while 13.7% of them 
were neutral, which may imply that respondents were unsure or had no knowledge of the 
Issues. 
7.2.1.1.3 Lack of Electronic Infonnation Resources: 
From an evaluation for physicians & pharmacists about their experience III searching 
through medical and pharmaceutical databases, 66.4% respondents answered that they had 
no experience, were still beginners or had an intermediate experience. On the other hand, 
regarding their experience in searching through electronic prescription systems, 77.8% 
respondents answered that they had no experience, were still beginners or had an 
intermediate experience. 68.2% out of 330 physicians and pharmacists disagreed, and 
strongly disagreed, about the availability of electronic resources for physicians to check drug 
interactions while prescribing, as well as the importance of medication and patient safety. 
7.2.1.1.4 Lack of Infonnation Services: 
The Ministry of Health is unable to predict the availability of medication on the local market, 
as well as providing accurate statistics on medication consumption. 21.7% out of 231 
physicians and pharmacists agreed, and strongly agreed, about this issue, whereas 20.4% 
were neutral, which may imply that respondents were unsure or had no knowledge. 
Moreover, 44.9% out of 313 physicians and pharmacists agreed, and strongly agreed, that 
useful written information on drugs is unavailable in the pharmacy to patients within the 
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community who do not speak Arabic or English, whereas 16.5% were neutral, which may 
imply that respondents were unsure or had no knowledge of the issue. 
7.2.1.1.5 Lack of Technical Advice and Support: 
37.8% out of 309 physicians and pharmacists agreed, and strongly agreed, that the Ministry 
of Health do not provide their work location with technical support, whereas 16.5% were 
neutral, which may imply that respondents were unsure or had no knowledge of whether or 
not they provide this. On the other hand, the same issue was raised with the Saudi 
Pharmaceutical Society. 26.3% out of 236 physicians and pharmacists answered that the 
Saudi Pharmaceutical Society do not provide their work location with technical support and 
advice, whereas 14.7% were neutral, which may imply that respondents were unsure or had 
no knowledge o(whether or not they provide this. 
7.2.2 The Beneficiaries (The General Public): 
The general public provided their views to physicians and pharmacists on the lack of a 
Health Information System (HIS), and also expressed their responses on the causes which 
affected the process of developing the HIS project. 
7.2.2.1 Lack ofICT: 
7.2.2.1.1 Lack of Hardware and Software: 
1----~The_general-publie-provided-answers-On.theJaclLo£availabili~of comllUters and software 
which help physicians in their tasks. 87.4% out of 615 responses demonstrated that 
physicians still used paper prescription systems to prescribe medication, while 90.9% out of 
609 responses illustrated that physicians still prescribed medication via handwrirten 
prescriptions. 
Questions relevant to the lack of hardware and software in pharmacies questioned all 
participants in the study. 40.6% out of 509 of the general public answered that they agreed, 
and strongly agreed, that pharmacies did not have an efficient electronic process in place to 
obtain critically needed medication when this was not immediately available in the pharmacy, 
whereas 13.8% were neutral, which may imply that respondents were unsure or had no 
knowledge of the issue. 
As physicians and pharmacists were questioned on the means of ICT in pharmacies, the 
general public were also asked the same question. 52.9% out of 549 respondents agreed, and 
strongly agreed, that pharmacies work without any technical programmes or machines, 
-----------------------------------------... ---------------------
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moreover, all drug stocktaking operations are carried out in the traditional way. Whereas 
13.1 % were neutral, which may imply that respondents were unsure or had no knowledge of 
the issue. 
7.2.2.1.2 Lack of Infonnation Accessibility: 
84.5% out of 612 of the general public provided responses as always, often and occasionally 
in regards to whether patients were compelled to return to the physician or call them to ask 
about unclear medication doses. 
Other questions the general public were asked evaluated the behaviour of pharmacists with 
patients when medication was not immediately available in the pharmacy. The responses 
reflected some of the difficulties facing the general public in regards to the lack of 
infonnation accessibility, as well as the lack of HIS. 33.7% answered that the pharmacist 
, 
advised patients to buy another brand of medication or similar, whereas 18.9% answered 
that the pharmacist requested patients to call the physician or return to write an alternative. 
Whereas 13.9% answered that the pharmacist called the physician to prescribe an 
alternative, whereas 27.0% answered that the pharmacist advised patients to visit another 
pharmacy. 
7.2.2.1.3 Lack of Electronic Infonnation Resources: 
-----Emphasis--was-place<LD~th~sigtllficance of electronic information resources for health 
services. The general public commented on the lack of availability of electronic infonnation 
resources for physicians and pharmacists. 68.8% out of 511 responses from the general 
public disagreed, and strongly disagreed, about the availability of electronic resources for 
physicians to check drug interactions while prescribing as well as the importance of 
medication and patient safety. 
7.2.2.1.4 Lack ofInfonnation Services: 
The Health Information System (HIS) was introduced as a means to help the health sector 
to provide high quality services. In this study the general public spotted difficulties and 
problems faced as result of a lack of leT and HIS. For example, participants answered 
questions regarding prescription services. Between 595 to 615 participants gave their opinion 
on elements regarding information services. 68.9% out of 610 faced problems with 
handwritten prescriptions, while 91.6% out of 612 faced difficulties when reading 
prescriptions. Moreover, 76.7% out of 613 were unable to read dose descriptions as these 
-----------------------------------------------------------------------------.-------------------
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were unclear from the prescription, whereas 56% out of 615 patients were unable to read 
dose descriptions as these were unclear from the pharmacist. 
Moreover, the health information system provided updated medication information within 
the hands of health professionals and the general public. 73.7% out of 611 respondents 
considered that they had no opportunities of providing information, while physicians 
prescribing medication questioned whether they preferred the cheaper or more expensive 
option. 77.5% of respondents had no opportunities of providing information while 
physicians prescribing medication wrote an alternative medication (Brand Names or Generic 
Names). 
Useful written information on drugs must be available in the pharmacy to patients within the 
community who do not speak Arabic or English as a part of the information services. 32% 
out of 483 of participants from the general public agreed, and strongly agreed, that this 
information service was not available, while 18.6% were neutral, which may imply that 
respondents were unsure or had no knowledge of the issue. 
7.2.3 The Competent Authority (The Ministry of Health): . 
7.2.3.1 Planning: 
As with any governmental project, health projects need full consideration in order to be 
-----successful.-The-planning-is-an-important-elemenLfoLthtLMinistr¥-of Health in makinJ!:.,.·= ____ _ 
decisions on whether to establish a Health Information System; it is thus inevitable to lean 
on a group of assistant elements. In the current case the planning faced some difficult issues 
which conttibuted to delaying the completion of the developed picture of the Health 
Information System (HIS). The next sections will highlight these issues. 
As mentioned previously in Chapter 6, between 1987 and 2000 the Ministry of Health 
established a small department in the main building called the computer unit, which 
gradually grew to become the main administration of computer departments. In the year 
2000 the Ministry of Health had seriously started considering Information Communication 
Technology (leT) and Information Technology (IT) projects to develop the quality of 
departments, as well as a Health Information System (HIS). In 2007- 2008 the Ministry of 
Health had a plan to develop health services in all government and private sectors. As a 
result they worked with all the hospitals in the country to evaluate the quality of health 
provision, Total Quality Management (fQM). Part of this programme was concerned with 
the Health Information System (HIS). On the other hand as the Chancellor of the Health 
--------------------------------------------------- ------ -- - -------- --------------
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Administration at the Ministry of Health indicated that issues of development are a part of 
their thinking in the Ministry of Health, they were planning to develop the health sector in 
the country. However, technology in this part of the developing world will take some time to 
be part of daily life. 
7.2.3.2 Lack ofICT: 
As mentioned in Chapter 6, interviewees from the Ministry of Health were questioned on 
the availability of ICT at the Ministry of Health. Respondents illustrated that there were ICT 
facilities; the Ministry of Health owned computer software, which the majority still used in 
their daily offices tasks, adding that ICT supplies are those which are used in any 
government office such as telephones, faxes and computers. Also the Ministry of health has 
a web site which used for profiling. Hospitals and pharmacies, medication suppliers could 
renew their subscriptions at different authorization departments by visiting the websites at 
the MOH. In addition there was another means of communication available to citizens' 
services. 
Some of the computer software is old and linked to the Ministry of Health and all other 
branches and is from the earlier generation of Windows software. For medication supplies, it 
served the administration in Jeddah and linked other small locations which are near to 
Jeddah, such as small towns or villages, in order to estimate the needs of medicinal supply at 
1~----alHrealth-sectors-in-the-Jeddah region. Moreover,it-helps-Jn-order-to collect data-needed.to' ____ _ 
know about medication and equipment. Managers are, however, worried about this when 
transferring the data to the new Health Information System (HIS). As they had spent a large 
amount of money on the old system, the risk will be great if it is not compatible with the 
new system. 
On the other hand it is noticeable, as stated from the Project Manager of the Computer 
General Directorate at The Ministry of Health in Riyadh, that some of the government 
hospitals at the MOH and in the military sector, as well as some hospitals in the private 
sector, already have the facilities which enable them to prescribe medication by using an 
electronic base and can send direcdy to the internal pharmacies. However, as they still work 
with their locations, they are unable to know whether the medication is available at the local 
market. The general public who visit the majority of the health sector still face difficulties in 
knowing what physicians prescribe in their prescription and the dose that they should be 
taking, as they sometimes need to visit more than one pharmacy to find medication . 
. _-----.------------ ------------.-----.------------.---------.--------.--.. --------------------
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7.2.3.2.1 Lack of Infrastructure: 
The infrastructure of ICT is available within different levels at all governmental and private 
health sectors. This depends on locations and financial appropriations. In the main cities 
opportunities to provide a quality level of infrastructure took priority in the planning and 
budgets. Moreover, the problem which emerged during planning the infrastructure 
concerned coordinating with other sectors who have a direct and indirect relation to ICT 
projects. Sometimes there is gap in establishing the infrastructure and ICT has competed one 
of them before the second. 
As mentioned in Chapter 6, the discourse on the HIS at the government health sector is part 
of the current schedule; the question concerns the ability of the link between the 
government and the private health sector to develop the medication services. The current 
plan at the Ministry of Health as the Projects Manager mentioned completed the first stage 
of the infrastructure and established hardware at all branches of the MOH. Later on they will 
all be linked. In the future the Ministry of Health could link with the private sector but this 
will only be ready when the private sector completes their side of the development. 
7.2.3.2.2 Lack of Hardware and Software: 
The situation in the main medication supply administration in Riyadh, annually estimated the 
need for medication and all other medicinal supplies through the use of computer 
programmes, yet still purchase from the market via traditional tenders. The Department of 
Medicinal Supplying at the Directorate of Health Affairs in Jeddah, as with all other supply 
departments in the main governorates in the Kingdom of Saudi Arabia (KSA), have 
computer software linked by network to small branches. However, the private health sector 
follows its own procedures to supply medication. 
7.2.3.2.3 Lack of Statistical Data: 
As indicated in Chapter 6 statistical information was collected Vla the Department of 
Statistics at the MOH which deals with health affairs to collect figures, data concerning 
manpower, patients, medication, places and equipment in the government and private sector. 
However, statistical information still lacks details which are important for physicians and 
pharmacists, as well as for providers of health services, decision makers and researchers. The 
real situation reflects the real world. 
The Department Director of the Statistics Department at the Directorate of Health Affairs, 
in Jeddah mentioned that general statistical information was published in the yearbooks. 
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Using software which was established by the MOH in all regions of the Kingdom, they are 
inputting all the statistical data that was collected from the departments at all the health 
sectors. The different health departments and administration sections send the data in paper 
form the employees input the data into the computers and send it to the main statistics 
administration at the MOH in Riyadh by using the leased lines. 
7.2.3.2.4 Lack of the Implementation and the Workflow: 
To place the Health information System (HIS) in the site of utilization, it is important to 
consider the implementation and coordination between departments. As illustrated by the 
project supervisor of Balsam Healthcare (BHC) it is important that the HIS is successful in 
the health sector and this can only be executed through cooperation and participation from 
all parties in the project. Support for the project will be guaranteed through a new generation 
of IT, as well as staff training Practitioners need to attend and inform the service provider 
about the problems they are faced with when applying instructions during their tasks. 
7.2.4 Providers of Medication Services: 
The fourth pole in the real world of SSM is the medication providers such as companies, 
distributors, and suppliers. They clarified the problem situation regarding HIS. 
7.2.4.1 Lack ofICT: 
1 _____ As-highlighted-in-Chapter6-the-current-status-of-Information-Communication-'I'echnolo!$ooy..------
(IC1) and The Health Information System at the Medication Companies and Suppliers was 
no better than the status of the govemmental and private health sector. They provide 
services via a means of communication, such as the Internet through E-mail, faxes, mobiles 
and phones as well as through their representatives. Some of them provide selling services to 
their customers via home pages, while others use the Internet to search for new products or 
the latest research in the medical field as well as studying the international market 
Some of the medication providers own special IT networks and computer programmes for 
their tasks, such as administrative and financial software, warehousing of medication and 
medicinal equipment storage. However, these facilities are still below the expected desired 
level of the health services. Some of the providers agreed somewhat with the study questions 
and considered that the lack of ICT was a problem, expressing that there was no obligation 
dictate in the health sector to use a standardized health information system. Moreover, there 
was insufficient technology, as well as little expertise, in companies to deal with the subject, 
nor the interest nor the enthusiasm required within the executive of the authority sites which 
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supervise the health information system on future activation and follow up. 
7.2.4.2 Lack of Statistical Data: 
Most of the medication providers fail to acquire accurate information about the quantity of 
medication prescribing and consumption. They deal with society and market needs through 
traditional means to evaluate the situation. Some of these companies have more than one 
way to evaluate the needs and medication consumption on the local market. They Use the 
Ministry of Health's regular reports and lists of medicinal needs and consumption about 
limited periods as well as dealing with surveying companies. Furthermore, some of them also 
deal with private companies to follow their own studies about the medication market. 
Some of the providers emphasise that there is no information system nor programme to Use 
for the control of prescriptions and medication consumption, as well as collecting the data 
about the size of the numbers of prescriptions which are prescribed from physicians and 
which are received by the pharmacies to help in the future planning of the medication 
service development. 
7.3 SSM Stage Two: The Problematic Situation Expressed (Structured): 
The richest possible picture (RP) will be brought out in this stage to express the problem 
situation. The analysis of the outcomes of Chapters 5 and 6 will build up the RP, as well as 
beginning the thinking of the "problem-solving" system and the "problem content" system. 
------IG:heckland-(2006)-clarified-thatthe RP. 
"It has been found most useful to make the initial expression a building 
up of the richest possible picture of the situation being studied. Such a 
picture then enables selection to be made of a viewpoint (or viewpoints) 
from which to study further the problem situation. Once that selection is 
made, off course, one or more pariicular systems, which will be part of a 
hierarchy of systems, are being defined as relevant to problem-solving" 
(Ibid: p.165). 
As shown in Figure 7.3, the relationship between the elements in the problem-solving 
system and the problem - content system was adapted from Brember, (1985). 
-------------------------.------------------.----------------------------------------------------
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Figure 7.3 The Relationship between the Elements in the Problem-Solving System 
and the Problem - Content System (Adapted from: Brember, 1985, Figure 3, p. 64) 
/ 
Problem - Solving System "'\ Problem - Content System 
Role: Problem Solving; Problem-Owner; 
I- Problem Solver; Author as part of an In Jeddah, Saudi Ar~bia: 
action research intervention Physicians & Phannacists. 
The General Public. 
Supervisor; (i) J anet Harrison The Ministry of Health. 
(ii) Fytton Rowland 
(ill) Ian Murray 
Medication companies and suppliers. 
Resources: Structure; 
Questionnaires. Hospitals, Community and Hospitals 
Interviews. Pharmacies. 
Available literature. Departments at the Ministry of Health. 
Brain storming. Offices of Medication companies and 
Research experience. suppliers. 
(;on§traints Qn Probl!;m Solver: Process: 
Satisfy requirements for a higher degree To perceive the value of the Health 
(PhD). Information System (HIS) 
,-Submit thesis within time limit. To develop means ofpresctibing 
To update information 
L.....nefine Problem Content System and Uses 
To define systematization at the phannacies 
To define the problems which the patients 
1 
face 
To define the role of the Ministry of Health 
To define the role of medications companies, 
providers and distributors 
Checkland's To highlight optimal information systems 
Methodology Climate: 
Governmental and Private Hospitals. 
Private Dispensaries 
Phannacies at Governmental, Private 
Hospitals 
and the community. 
The Ministry of Health. 
Medication companies and suppliers. 
" \. 
I To Recommend Action, Learn about or Redefine 
I 
The analysis of the intervention introduced by Checkland, (2005) to illustrate the link 
between the "problem-solving" system and the "problem content" system was said to be: 
-----------------------.-------------------------------------------------------------------------
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It was found useful to think of the intervention structurally as entailing 
three roles: 
1 - The 'client' is the person or persons who caused the study to take 
place. The client's reasons for causing the intervention to be made. 
2 - The problem solver (it could be whoever is also 'clientJ to do 
something about the situation, and the intervention had. better be 
defined in tenns of their perceptions, knowledge and readiness to make 
resources available. 
3 - The 'problem owner'. No one is intrinsically a problem owner. 
The 'problem solver' must decide who to take possible 'problem owners' 
to be. There will always be many possibilities. The list should include, 
but never be limited to, whoever is in the roles 'client' and 'problem 
solver', and this list is the best source of choices of relevant systems in 
the logic-driven stream of enquiry. It will be noted that making the 
problem solver' one possible 'problem owner' often means that the first 
relevant system looked at is 'a system to do the study'. The first model 
built is often a model of the structured set of activities which the problem 
solver(s) hope to tum into real-world action in doing the study. This is 
what Rodriguez-Ulloa (1988) means when he argues for seeing Yhe 
problem solving system' as part of the problem content. This role 
analysis, now known as 'Analysis One' in SSM, is always relatively easy 
to do and is very productive, especially through the list of possible 
problem owners (Ibid: pp.45-48). 
7.3.1 The Problem Solving System: 
According to Checkland (2006) the role of the problem solver is it 
"Uses the systems methodology to take action to improve aspects of the 
problem-content system. There will be several potential occupiers of the 
roles, and there will be several possible ways of describing problem-
content and problem-solving systems" 
"The problem solver defines one or more problem owners and the 
problem content(s) associated with that ownership. The methodology 
uses to recommend or take action in the problem-content system, or to 
redefine it and/or its owner(s). And he uses the experience as a means 
of further developing both the methodology and the concept of a human 
-----------------------------------------------------.-------------------------------------------
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activity system. The problem-content and the problem-solving systems 
are not separable in the way that they are when the problems are those 
of natural science: they are linked parts of a single system" (op.cit: 
p.238). 
As shown previously in Figure 7.3 the problem-solving system contains the "role of problem 
solver" (!be Author). Other key roles include: the supervisors, occupied first by Dr. Janet 
Harrison who contributed her experience through the methodology, informarion science, 
and health informarics. Secondly, Dr. Fytton Rowland who contributed his interests and 
experience through communication and information studies. Thirdly, Ian Murray who 
contributed his interests and experience through electronic public information systems and 
the use of information communication technologies. Finally, Professor Chetkland 
contributed his experience through the Soft System Methodology in his writings. 
The "problem solving" system has two main resources: first it is related to research work, 
such as the research outcomes (questionnaires and interviews) and reviewing of the 
literature. The second resource is the author using his own skills such as his research 
experience of four years' full time work and brain storming. The constraints on the 
"problems -solver" include the satisfaction of the requirement for a higher degree (PhD) 
and thesis submission within the time limit. 
7.3.2 The Problem Content System: 
The problem content system is presented here in order to obtain an RP of the 'problem 
situation' without imposing a particular picture on it According to Checkland, (1981) who 
stated that 
"The problem - content system has three elements which, structure, 
process and climate "The relationship between structure and process, the 
'climate' of the situation, has frequently' been found to be a core 
characteristic of situations in which problems are perceived" (Checkland, 
1981, pp.164-166). 
Questions can be based on the determination of these elements, for example: 
7.3.3 Problem Owner: 
1- Physicians & Pharmacists. 
2- The General Public. 
---------------------------------------------------------------------------------------.---------
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3- The Ministry of Health. 
4- Medication companies and suppliers. 
7.3.4 The Elements of the Structure: 
1- Hospitals, Hospitals and community Phannacies. 
2- Departments at the Ministry of Health. 
3- Offices of Medication companies and suppliers. 
7.3.5 The Elements of the Process: 
• To perceive the value of the Health Information System (HIS). 
• To develop means of prescribing. 
• To update information. 
• To define systematization at the pharmacies. 
• To define the problems which the patients face. 
• To define the role of the Ministry of Health. 
• To define the role of medication companies, providers and distributors. 
• To highlight optimal information systems. 
7.3.6 The Elements of the Climate: 
1- Governmental and Private Hospitals. 
2- Private Dispensaries. 
3- Phannacies at Governmental, Private Hospitals and the community. 
4- The Ministry of Health. 
5- Medication companies and suppliers. 
7.3.7 The Rich Picture (RP) Expressed: 
In the current stage,_ the researcher noticed that the rich picture illustrated the relationship 
between the parties- of. the problem:-:situation and focused on its parts as well as upon 
.' , , 
different sides and viewpoints. Checkland (2005) highlighted that: 
- -
"The users of SSM will be observed through-out the work drawing 
pictures and diagrams as well as taking notes and writing prose. The 
----------------- ---- ---------------------------------------- ------------------------------
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reason for this is that human affairs reveal a rich moving pageant of 
relationships, and pictures are abetter means for recording relationships 
and connections than is linear prose. Representing root definitions 
pictorially is one example of the use of pictures is SSM, but the best 
known is the policy of representing the problem situation itself in the 
form of so-called 'rich pictures'. There is no formal technique or classic 
form for this, and skill in drawing is by no means essential (though it's 
not a hindrance!) in the production of pictures which are found to be 
vel}' helpful" (op.cit: p.4S). 
Five rich pictures were designed here as shown in (Figures 7.4,7.5,7.6,7.7 and 7.8). Firstly, 
. an extensive picture which contains clipart of human figures, symbols of buildings, 
equipments and other things to clarify the picture. The other pictures reflect the real world 
of the problem situation from every side of the areas classified in this stage (the 
Professionals 'Physidans and Pharmacists', the Beneficiaries 'the General Public', the 
Competent Authority 'the Ministry of Health' and the Providers of Medication Services). 
The land of the first RP is puzzle pieces which include a missing piece in the centre of the 
puzzle to represent the base of elements of the content of the HIS. Around the centre there 
are human figures of the problem owners and bubbles which bring out expressions 
concerning the problem and their needs to solve the problem. In the right of the picture 
there is a column of the picture key which contains figures, such as a pair of scissors, used to 
indicate the conflict area. Moreover, the cross points to the lack of resources within the HIS. 
Above in the head of the picture, there is a horizontal column, in the middle of the column 
there is an influence of external perspectives represented by big eyes. This includes the 
Ministry of Health, the Ministry of Interior, the Ministry of Higher Education, the Saudi 
Food and Drug Authority (SFDA), the Saudi Association for Health Inforrnatics (SAHI) and 
the Saudi Pharmaceutical Society (SPS). 
------------------------------------------------------------------.--------------------.---------
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Figure 7.4 The Rich Picture (RP) Expression for All Participants 
We face difficulties with 
handwritten prescriptions 
and unclear dose description 
from prescriptions and 
pharmacis18 
We arc pharmaceutical 
companies and suppliers 
and need an information 
system 10 provide real 
statistics on the size of 
medication prescribing 
Rnd consumption 
We arc ~'Orking "rim 
all the hospitals in the 
eouatty to evaluate 
the provisions of 
health qualityj we are 
concerned by the 
health information 
system (Hl5) 
-- rhink 
Buhhk 
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Figure 7.5 The Rich Picture (RP) Expression for Physicians and Pharmacists 
How can 1 acquire 
experience of medical, 
pha.nnaceutical database 
search & eJecltonic 
prescription systems and 
when should] use the 
When will the ministry' of 
health and lhc Saudi 
pharmaccuucalsociety 
provid~ our work location 
with technical supporting 
ideas and advic~? 
berwcen our work locations 
and pharmacies, other 
hospitals, dispensaries and 
clinics, medication 
suppliers and the Ministry 
ofHcahh. 
The Future Vision of the Physicians 
and Pharmacists for the Electroruc-
Cooperation by Using the HIS 
Medication whicb is supplied 
by the companies and 
dislribmors is fuUy complete 
without any technical or 
computerized use. 
~~----y 
Our phannacy is working 
without any technical 
programmes or machines, 
and aU drug stocktaking 
operations arc carried OUI in 
the traditional way. 
Wc have no c.lcctronic 
links bcrween our u"Ork 
locations and hospitals, 
dispensaries, cli.nies, 
mcdicatjon suppliers and 
the Ministry of Health. 
• 
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Figure 7.6 The Rich Picture (RP) Expression for the Patients 
For how long have physicians still 
been using paper prescription 
systems to prescribe medication 
I have no opportunities wWJe the physician is 
prescribing medication as to whether I prefer 
the cheaper or mote expensive option. 
c ___ ::::> 
J have no opportunities while 
the physician is prescribing 
medicalion to write an 
alternative medication (brand 
names or generic names) 
PhysicIan 
Practice lEm-.; 
c:::::> 
High quality ncl and organization are required 
to link all government establishments, The 
Ministry of Health, bospitals, health centres, 
as well as connecting internal departments of 
every health centre and hospital to cover all 
services, and follow up ".J:th maintenance, 
development and training, as well as 
guaranteeing the sccurity of patient. 
Useful written information on 
drugs is unavailable in the 
pharmacy to paticnts within 
the community who do nOt 
speak Arabic or English. 
~~~~~::~~~:;isnOt 
immediately available in the 
pharmacy the phannacist advises 
me to buy another brand of 
medication or similar, and aJso 
rcquests thall call a physician or 
return to write an alternative. 
sometimes he calls a physician to 
prescribe an altcrnative or adviscs 
me [Q vis it another pharmacy. 
---------------------------------------------------------------------------------------------------------------------------------------------------------
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Figure 7.7 The Rich Picture (RP) Expression for the Ministry of Health (MOH) 
Some of the government bospitals at the MOH and in 
the Military sector, as well as some hospitals in the 
private scctor, already have the facilities which enable 
them to prescribe medication by using the electronic 
base and to send it directly 10 the imemal phannaciC5 
We are planning [0 develop the 
health secl'Or in the country, but 
technology in this part of the 
health scMces in the developing 
world will take some lime to be 
a part of daily life. 
The health sector, such as 
hospitals and pharmacies or 
medication suppliers, could reoew 
their subscriptions at different 
authorization departments by 
visiting the websitcs at the MOH 
Wc arc now working with old computer software 
linked to the Ministry of Health and all other 
branches, I am worried about wben we transfer the 
data to the new HIS, wc have spent a large amount of 
money 00 the currcnt systcm, if it is not compatible 
with the new system it will be a heavy loss 
Our plan is now to complete the first 
stage of the infrastructure and 
establish hardware al all branches of 
the MOH. 
The Ministry of Health had 
scriously started considering 
Information Communication 
Technology (ICf) and 
[nformation Technology (IT) 
projects to develop the quality 
of the works as well a8 the 
Information Health System 
(HIS) 
Later on we will link all branches of 
the MOH by the HIS and tn fUlUre wc 
will link the private sector but this will 
be ready when they complcte their sidc 
of the development 
The diffcrcnt health departments and administration 
scctions scnd the data in papcr forms and our 
employecs input it into tbe compUlcrs and scnd it to 
tbe main statistics administration at the MOH in 
Riyadh by using the leased lincs. All statistical 
information is published in the yearbooks and on the 
MOH webpage. 
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Figure 7.8 The Rich Picture (RP) Expression for the Providers of Medication Services 
The site has no option for our 
customers to purchase or to 
send any messages through 
E--mails. Our sales agents 
deal with our customers in 
The classic way which is used in 
prescribing medication affects the 
safecy and services of medjcarion 
prescribing; as a result many 
reasons arc related to physicians 
and pharmacists. 
It is important to give success 
to the HIS in the health 
sectors; wc could execute this 
through cooperation together 
and participation from aU 
parties in the project. 
Some heallh sectors in Jeddah lack 
infonnation technology and communication 
systems to update knowledge and availability 
of medication. This is related to the lack of 
coordinating and updating by connecting with 
medication companies by using modem 
communication means to update the news of 
the medication world. 
- 176 -
I know we need an active 
i.nformation system to take these 
scrvlces to the front, but the 
perseverance of individuals is nOI 
enough to do this alone, moreover 
wc arc missing the spirit of the 
united team to develop. 
Our workshops and warehouses 
arc linked to each other through a 
modem IT system; this system 
feeds vital information about the 
logistic decisions such as 
distribution, maintenance, 
procurement and inventory 
operations and future forecasting. 
To develop medication 
services, they need an 
infonnatioo system 10 provide 
real statistics on the size of 
medication prescribing and 
consumption; in addition they 
need an expert to conduct 
accurate studies. 
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7.4 SSM Stage Three: Root Definitions of the Relevant System: 
According to Checkland (2005, p. 36) stage 3 is regarded as an axial juncture in the MSS. 
Root definitions and CA1WOE are the source of the purposeful holons known as 'human 
activity system'. The modelling language is based upon verbs, and the modelling process 
consists of assembling and structuring the minimum necessary activities to carry out the 
transformation process in the light of the definitions of the CA 1WOE elements shown in 
Table 7.1. 
"SSM provides a structured way of identifying and capturing different points 
of view, distilling those differences to the principle(s) involved rather than 
the effect (by the use of CA TWOE and root definitions), and clarifying the 
pros and cons of the principle through the development of operational 
systems or processes (by the use of system modelin)" (Checkland, 2000, p. 
804). 
He also added, 
"It is also important to realize that SSM is not just one thing: it is a process 
of thinking with, at each stage of the process, a portfolio of techniques that 
can be applied according to circumstances. Sometimes the techniques can 
be used on their own. Rich pictures, activity modeling, and information 
charts are frequently applied and valued techniques. Root definitions and 
CA 7WOE analyses are useful means of increasing the understanding" 
(Checkland, 2000, pp. 813 - 814). 
Table 7.1 The CATWOE Mnemonic, Formulate Root Definitions by Considering the 
Elements CATWOE (Adapted from: Checldand, 2005, Figure 2.8, p. 35) 
The Elements of Root Formulate Root Definition 
Definition 
C Customers The victims or beneficiaries ofT 
A Actors Those who would do T 
T Transformation Process The conversion of input to output 
W Weltunschadung The worldview which makes this T meaningful in context 
0 Owner(s) Those who could stop T 
E Environmental Constraints Element outside the system which it takes as given 
7.4.1 The Problem Themes: 
On the basis of the above analysis Stage 1 and Stage 2 produced an identification of the 
themes of the problem situation to be analysed, as well as allowed a relevant system to be 
discriminated for the situation. In the following, the problem themes from the RP are 
-------------------------------------------------------------------------------------------------
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highlighted and the root definitions are indicated for the Health Information System (HIS) 
as: 
• ICTMeans. 
• ICT Information Accessibility. 
• ICT Information Resources. 
• ICT Infrastructure. 
• I CT Services. 
• ICT Supporting. 
• ICT Implementation and Workflow. 
• Planning Issues. 
• Statistical Data. 
The nine relevant systems suggested above can be accumulated into three problem themes 
which are outlined in more detail below: 
7.4.1.1 Value System Issues Problem Theme: 
This combines: 
• ICT Services. 
• Planning Issues. 
• Statistical Data. 
7.4.1.2 Technical Issues Problem Theme: 
This combines: 
• ICTMeans. 
• ICT Information Accessibility. 
• ICT Information Resources. 
• ICT Infrastructure. 
7.4.1.3 Co-operation Issues Problem Theme: 
This combines: 
• ICT Supporting. 
• ICT Implementation and Workflow. 
7.4.2 Root Definitions: 
7.4.2.1 Value System Issues Problem Theme: 
In order to giving the value system of the governmental and private health sectors, they need 
to be partners in the electronic health services to give significance to strategic health planning . 
. -------.--------------------------------------.--------------------------------------.----------
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To this end, the issue-based root definition of the value problem theme can be summarised in 
the following demands for the system to be: 
The Ministry of Health owned value-system is to enhance the awareness and attitudes of the 
governmental and private health sectors, (physicians and Pharmacists) and Providers of 
Medication Services towards HIS by achieving ICY in order to improve the health services, the 
future planning and the statistical information. 
A CATWOE analysis of the value system issues is revealed in Table 7.2 as follows: 
C 
A 
I 
T 
W 
0 
E 
Table 7.2 Formulate Root Definitions of the Value System 
by Considering the Elements CATWOE 
The Elements of Root Formulate Root Definition 
Definition 
Customers Society (the general public), the governmental and private 
health sectors (physicians and Pharmacists), the Ministry 
of Health and Providers of Medication Services. 
Actors The governmental and private health sectors (physicians 
and Pharmacists), the Ministry of Health and Providers 
of Medication Services. 
Transformation Process From limit in planning, statistical data and traditional 
prescription services to general planning, plenitude of 
data quantities and electronic prescription services by 
using an electronic health information system. 
Weltunschatlung The governmental and private health sectors, the 
Ministry of Health and Providers of Medication Services, 
their values towards Health information system are 
helpful in a future vision of strategic planning, the ICY of 
health services and the base of statistical data. 
Owne~ The Ministry of Health 
Environmental Constraints Changes in the general form, awareness, attitudes, 
society, tradition, technology, planning, services, 
supportinl!. 
The root definition for the value system problem is effectively proved to be constructed. 
7.4.2.2 Technical Issues Root Definition: 
Any health information system must provide a high quality technical means to meet the uses' 
needs and advanced services in this new age of ICT-Ied developments. The issue-based root 
definition of the technical issues can be identified in the following statement: 
The system must be: 
A system owned by The Ministry of Health to improve the ICT ability by means of 
increasing infrastructure, hardware, software, information resources and training, in order to 
obtain improved access to the health information system. 
-------------------------------------------------------------------------------------------------
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A CA1WOE analysis of the technical issues is revealed in Table 7.3 as follows: 
C 
A 
T 
W 
0 
E 
Table 7.3 Formulate Root Definitions of the Technical Issues 
by Considering the Elements CATWOE 
The Elements of Root Formulate Root Definition 
Definition 
Customers The society (general public), the govemmental and 
private health sectors (physicians and Pharmacists), the 
Ministry of Health and Providers of Medication Services. 
Actors The governmental and private health sectors (physicians 
and Pharmacists), the Ministry of Health and Providers 
of Medication Services. 
Transformation Process Moving from traditional health information services to a 
technological health information system. 
Weltunschatlung ICT is a target to gain a high standard health information 
system. 
Ownet(s) The Mini;ttV of Health 
Environmental Constraints Discemment, financial supporting, planning. statistical 
data infrastructure, facilities. 
Currently the root definition for the technical problem has effectively proved to be 
constructed in a realistic form. 
7.4.2.3 Co-operation Issues Problem Theme: 
Co-operation among the Ministry of Health, Providers of Medication Services, the Saudi Food 
and Drug Authority, the Saudi Association for Health Informatics, the Saudi Pharmaceutical 
Society, the Ministry of Higher Education and The Ministry ofInterior is essential for an active 
HIS and to develop health services. There are hundreds of health service sites in the kingdom 
of Saudi Arabia. The issue-based root definition of the cooperation theme in the 
implementation, supporting and workflow can be summarised in the following need for the 
system to be: 
(fhe Ministry of Health owned system is to improve co-operation among itself and the other 
sectors, such as Providers of Medication Services, Saudi Food and Drug Authority, Saudi 
Association for Health Informatics, Saudi Pharmaceutical Society, the Ministry of Higher 
Education and The Ministry of Interior, by establishing HIS and the sharing of information 
resources by the implementation, supporting and workflow. This is in order to achieve the 
health information system and health services that satisfy the demands of the society in !<SA. 
A CA1WOE analysis of Co-operation issues is revealed in Table 7.4 as follows: 
--------------------.------.------.-.-- --------------------------------- ---------------------
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Table 7.4 Formulate Root Definitions of the Co-operation Issues 
by Considering the Elements CATWOE 
The Elements of Root 
Definition 
C Customers 
A Actors 
T Transformation Process 
W Weltunschadung 
o OwnerTs) 
E Environmental Constraints 
Formulate Root Definition 
The society (general public), the governmental and 
private health sectors (physicians and Phannacists), and 
Providers of Medication Services. 
The Ministry of Health, Providers of Medication 
Services. Saudi Food and Drug Authority, Saudi 
Association for Health Informatics, Saudi Pharmaceutical 
Society, The Ministry of Higher Education. The Ministry 
of Interior. 
Limit in support to construct a health information system 
to system Implementation and Work flow by supporting 
the budgets, ICT, special educating programme and 
information secutitv. 
The Ministry of Health, Providers of Medication 
Services. The Saudi Food and Drug Authority, the Saudi 
Association for Health Informatics, the Saudi 
Pharmaceutical Society, The Ministry of Higher 
Education. The Ministry of Interior. Supporting the HIS 
and the health sectors is a target to gaining a high 
standard of health services. 
The Ministrv of Health. 
Discernment, financial supporting, planning, statistical 
data infrastructure, facilities. education and training. 
The root definition for co-operation issues is effectively proved to be constructed. 
7.5 SSM Stage Four: Building Conceptual Models: 
The root definitions for all the situation problems were illustrated to the owners. These 
definitions will provide satisfaction. The SSM exhibits in each stage a brick in the 
improvement of the problem building body. According to Checkland, (2006, p. 169) in stage 
4, a model of the activity system is needed to achieve the transformation described in the 
definition. The model which is built will accomplish what is defined in the root definition. 
The definition is an account of what the system is; the conceptual model is an account of the 
activities which the system carries out in order for the system to be named in the definition. 
The step from root definition to conceptual model is the most rigorous in the whole 
methodology, the nearest to being 'technique'. The modelling 'technique' will be described, 
after an illustration to help clarify the above points (Ibid: p. 170). 
The relationship between root definitions and conceptual models was taken to be based only 
on an instrumental 'logic'. Here it is argued that root definitions define and induce 
-- ~-------- ----- - --------------- ----------- ---------------------------
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dispositions. The dispositions root definitions define are expressed in terms of conceptual 
models, while the dispositions they induce are the source of the effects they have on the 
problem-solving practice (CheckJand & Tsouvalis, 1997, p. 153). 
The purpose of the conceptual model (CM) is notionally to accomplish what has been 
defiried in the root definition. A root definition, being a description of purposeful human 
activity conceived as a transformation process, always embodies a particular world-view. The 
relationship between a root definition and a conceptual model in SSM is therefore a 
relationship between a 'being' and a 'doing' or, between a 'schema' and the 'performance' of 
that schema. (Ibid: 158). A conceptual model drawn for each root definition and the drawing 
up of three root definitions and conceptual models becomes an iterative process of debate 
and modification that moves towards agreed conceptual models (See Figures 7-9 -7-10 and 
7.11). The basic activities selected for each root definition in this study are as follows: 
A) Value System: 
• To increase the value of the Health Information System (HIS) within the Competent 
Authority, the Ministry of Health. 
• To increase the value of the Health Information System (HIS) within the Professionals 
(physicians and Pharmacists) at the Governmental and Private Health Sectors. 
• To increase the value of the Health Information System (HIS) within Society (the 
General Public). 
• To raise the awareness of the decision-makers and the health sectors towards the value 
of statistical data and information for the preparation and for the future planning in HIS 
projects. 
• To review the attitudes of Decision-Makers at the Ministry of Health towards the 
preparation of the well-planning during the operations of establishing the (HIS). 
• To develop health information services with a new generation of technology for the 
Health Information System (HIS). 
• To change traditional dealing behaviour within Professionals (physicians and 
Pharmacists) at the Governmental and Private Health Sectors towards Patients. 
• To establish Health Information System having future dimensions with other sectors. 
-------------------------------------------------------------------------------------------------
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B) Technology System to Establish the System: 
• To improve Patient care. 
• To bring the idea of the Health Information System (HIS) out of the drawers into the 
reality. 
• To meet the pressing need, and to increase awareness towards using the leT in health 
services. 
• To devdop the I CT infrastructure. 
• To improve the dectronic link between the health sectors and access to health 
information. 
• To use technology-based intervention in information access. 
• To improve leT capability. 
• To provide medication information recourse to health sectors, and the reduction of a 
proportion of medication errors via leT. 
C) Co-operation System: 
• To support HIS by supporting leT. 
• To devdop new educational programmes concentrating on dectronic health information 
systems to support health professionals. 
• To exchange views and experiences in health and medication information and services. 
• To improve the efficiency of exchanging information resources. 
• To protect citizen data. 
• To take the saying, prevention is better than cure, health information is better than cure. 
• To satisfy society by providing health and medication information. 
• To activate the leT Implementation and Workflow. 
-------------------------------------------------------------------------------------------------
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Figure 7.9 Conceptual Model of the Value System 
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Figure 7.10 Conceptual Model of the Technology System 
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Figure 7.11 Conceptual Model of the Co-operation System 
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7.6 Stage Five: Comparison of Conceptual Models and the Real World: 
In Stage 5 a comparison was made between the conceptual models (Stage 4) and the real 
world (Stage 2). This was achieved by listing the elements of the conceptual model (A, Band 
C) and writing down the real world mechanism as shown in (fables 7.5, 7.6 and 7.7). These 
tables show how drawing up an agenda at the end of this stage is based on the structured 
way of making comparisons. The aim of the comparison stage is to prepare the grounding 
for discussing the problem situations where an agenda is needed, thus the final output of this 
stage is the production of an agenda. 
Brember, (1985, p. 60) indicated that, 
"The essence of Checkland's methodology is to build a conceptual model 
within certain guidelines, then compare this with the real world. 
Discrepancies between the model and reality may highlight problems and 
their solutions and these discrepancies can then be debated by managers 
and researchers" 
The reason why conceptual models (CMs) ought to be regarded as 'whats' rather than 
'hows', has to do with the aims of the comparison stage. Illustrated by Checkland and 
Tsouvalis, (1997, p. 158) in order for the comparison stage to produce as effective as 
possible outcomes which might change the way things are now done (better 'hows') or 
introduce new activities or a new version of a whole system (a new 'what'), a conceptual 
model CM should define a particular system at a what-level, since the existing activities of 
the real-world situation with which the conceptual model CM will be compared belong to 
the 'how' level. The matrix technique often used in this stage of the methodology has the 
purpose of bringing these two levels together (the what-level of the conceptual model CM 
and the how-level of the real world activities) and has proved an invaluable aid in SSM 
applications so far. 
The accepted agenda marked by" yes" in the table provides a series of topics for discussion 
in the next stage. What is not necessary or admissible as a part of the agenda is marked by 
"no" and will not be put forward for further discussion. 
----.--------------------------------------------------------------------------------------------
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Table 7.5 Agenda to Change the Value System 
Activity in Conceptual Models (Stage 4) Present in Comments on Real World Situation (Stage 2) Add to 
Required Output in Systems World Real World Agenda 
Situation for 
(Stae:e 2) Debate? 
Al. Partially The value of the Health Information System (HIS) at the Yes 
To increase the value of the Health Information System Ministry of Health is a major part of the national health 
(HIS) within the Competent Authority of the Ministry of system. 
Health 
A2. Partially The value of the Health Information System (HIS) for Yes 
To increase the value of the Health Information System Physicians and pharmacists is a beneficial solution for 
(HIS) within the Professionals (physicians and Pharmacists) most problems that are related to the links between their 
at the Governmental and the Private Health Sectors. work locations and other health sectors such as hospitals, 
dispensaries, clinics, medication suppliers, pharmacies 
and the Ministry of Health. 
AJ. Partially The value of the Health Information System (HIS) for Yes 
To increase the value of the Health Information System society is to solve the difficulties facing the general public 
(HIS) within Society (the General Public). as a result of a lack of information accessibility and lack o~ HIS. In addition, availability of an information system 
will enable easy access to patient information at any 
I place. 
A4. Partially Raising the awareness of the decision-makers and the Yes 
To raise awareness of decision-makers and the health sectors health sectors towards the value of statistical data and 
towards the value of statistical data and information for the information to help in future planning, as well as give to 
preparation and for future planning in HIS projects. the current health situation important details for 
physicians and pharmacists as well as health service 
providers. 
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AS. 
Activity in Conceptual Models (Stage 4) 
Required Output in Systems World 
To review the attitudes of the Decision-Makers at the 
Ministty of Health towards the preparation of the well-
planning during the operations of establishing HIS. 
A6. 
To develop the health information services with a new 
generation of technology, Health Information System (HIS). 
A7. 
To change the traditional dealing behaviour of professionals 
(physicians and Pharmacists) within the Governmental and 
Private Health Sectors towards patients. 
AS. 
To establish a Health Information System having a future 
dimension with other sectors. 
Present in 
Real World 
Situation 
(Stage 2) 
Partially 
Partially 
Partially 
NO 
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Comments on Real World Situation (Stage 2) Add to 
Agenda 
for 
Debate? 
Reviewing the attitudes of the Decision-Makers at the Yes 
Ministty of Health towards of the preparation of the 
planning will enable the Health· Information System 
(HIS) to be successful. 
The new generation of technology in the Health Yes 
Information System (HIS) produces an affirmative effect 
on health information services. 
The traditional behaviour of professionals (physicians Yes 
and Pharmacists) at the Governmental and the Private 
Health Sectors towards patients will change for the better 
with an electronic health information system. 
The health information system must be flexible while Yes 
established, as well as have a future vision to be part of a 
larger system within other systems. 
Chapter- 7 Systems Intervention 
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Table 7.6 Agenda to Change the Technology System 
Activity in Conceptual Models (Stage 4) Present in Comments on Real World Situation (Stage 2) Add to 
Requited Output in Systems World Real World Agenda 
Situation for 
(Stage 2) Debate? 
Bl. Partially The abiding emblem in health services is patient care, to Yes 
To improve patient care. improving this care must be achieved by using IT and 
ICT under the main name of the electronic services, the 
HIS. 
B2. Partially It is valuable to plan and study how the health services Yes 
To bring the idea of the Health Information System (HIS) will change; however the target from all developmental 
out of the drawer into reality. steps is to implement the ideas. 
B3. Partially There are pressing needs in all health sectors to use a Yes 
To meet pressing needs, and to increase awareness towards high quality of ICT to improve the health services and 
using the ICT in health services. care. 
B4. NO The ICT infrastructure in Jeddah and in KSA generally Yes 
To develop the ICT infrastructure. need redeveloping in all Governmental and Private 
sectors, especially in health sectors to provide 
distinguished services. 
-------------------------------------------------------------------------------------------------------------------------.------------------------------
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B5. 
Activity in Conceptual Models (Stage 4) 
Required Output in Systems World 
To improve the electronic link between the health sectors 
and access to health information. 
B6. 
To use technology-based intervention in information access. 
B7. 
To improve leT capability 
B8. 
To provide medication information recourse to health 
sectors and reduction of the proportion of medication errors 
via the leT. 
Present in 
Real World 
Situation 
(Sta~e 2) 
NO 
NO 
NO 
NO 
Comments on Real World Situation (Stage 2) Add to 
Agenda 
for 
Debate? 
Improve links between health sectors via leT Yes 
transferring of patient information easier, faster and 
secured. 
Health System containing a group of health service Yes 
systems needs an information system which could enable 
the health sector to access patient information easily at 
any place, and therefore, to use leT in information 
access requires a change in the mindsets as well as 
cultivating skills for all staff. 
Some stages duting the establishing and developing of Yes 
leT technology must be antecedent to gaining the 
capability, such as managing the infrastructure, increasing 
the awareness and the training. 
Prescriptions must be computerized and an electronic Yes 
prescription system is required to reduce bad handwritten 
prescriptions from doctors, also the availability of an 
information system is important to avoid errors. 
_____________________________________________________ • ____ M _______________________________________________________________________ • ____________________ _ 
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Table 7.7 Agenda to Change the Co-operation System 
Cl. 
Activity in Conceptual Models (Stage 4) 
Required Output in Systems World 
To support HIS by supporting ICT. 
C2. 
To develop new educational programmes concentrating on 
electronic health information systems to support health 
professionals. 
C3. 
To exchange views and experiences in health and 
medication information and services. 
C4. 
To improve the efficiency of exchanging information 
resources. 
. 
Present in 
Real World 
Situation 
(Sta~e 2) 
Partially 
Partially 
Partially 
NO 
Comments on Real World Situation (Stage 2) Add to 
Agenda 
for 
Debate? 
The success of HIS is contingent on the level of leT Yes 
support; the co-operation between the decision makers 
and their Partners in tecbnolol!V is required for success. 
Educational establishments such as colleges, institutes Yes 
and universities are one of the faces of co-operation. 
They could provide a new generation of health specialists 
with various programmes of electronic health 
information systems and support by leT training 
courses. 
The interested parties in the health issues, such as the Yes 
Ministry of Higher Education, the Saudi Food and Drug 
Authority (SFDA), the Saudi Association for Health 
Informatics (SAHI) and the Saudi Pharmaceutical Society 
(SPS), all of which must be welcomed by the Ministry of 
Health to exchange views and experiences in issues of 
health information, medication, and services. 
leT must facilitate the channels of co-operation III Yes 
exchanging and transforming information resources. 
____ M_M ____________________________________________________________ • ________________________________________________________________________ • __________ • 
-192 -
Chapter-7 Systems Intervention 
--------------------------------------------------------------------------------------------------------------------------------------------------------
Activity in Conceptual Models (Stage 4) Present in Comments on Real World Situation (Stage 2) Add to 
Required Output in Systems World Real World Agenda 
Situation for 
(Sta2'e 2) Debate? 
CS. NO The co-operation between governmental sectors has Yes 
To protect citizen data. multidimensional faces, one of them is the protection of 
citizen information taking priority with the governmental 
sectors; at the. top of those sectors is the Ministry of 
Interior. 
C6. Incompletely The lCT assists professionals in their daily work. the Yes 
To take for the saying "prevention is better than cure", warning automation system must be available to warn 
health information is better than the cure. about medication overlap, as well as errors and side 
effects of medication to warn patients to make allergy 
tests before prescribing. 
C7. NO Part of the co-operation between governmental sectors Yes 
To satisfy society by providing health and medication and society is to satisfy the beneficiaries by providing the 
information. source which could indicate the nearest place available for medication for patients as they need it and must also 
provide descriptions of the medication as well as prices. 
CS. Partially A high quality and organized net is required to link all Yes 
To activate the lCT implementation and workflow. government establishments, The Ministry of Health, hospitals, health centres, as well as to connect internal 
departments of every health centre and hospital to cover 
all services and follow up with maintenance, development 
and training, as well as to guarantee the security of 
patient information. 
----------------------------------------------------.-----------------------------------------------------------------------.--------------------------. 
-193 -
Chapter-7 Systems Intervention 
-------------------------------------.. -----------------------------------------
7.7 Stage Six of SS M: Change Identified: 
Stage 5 provided a clear vision of the comparison between real world activities (Stage 2) and a 
conceptual model representation (Stage 4). Emanating from this comparison, the 'agenda for 
change', leads to the identification of elements that can be gained in terms of their systemic 
desirability and cultural feasibility. 
The purpose of the comparison in Stage 5 is to generate a debate with people concerned at the 
problem situation of Stage 6. Stage 6 defined possible changes which simultaneously meet two 
ctiteria: that they are arguably desirable and at the same time provide a feasible history of the 
situation under examination. (Checldand, 2006 p. 164) The purpose of Stage 6 is to use the 
comparison between conceptual models and 'what is' to generate discussion of changes of any or 
all of the three kinds 'in structure, in pr~cedures, in attitudes' which will be discussed in Stage 7. 
The discussion should be with people at the problem situation who care about the perceived 
problem and want to do something about it (!bid: p.180). 
Stage 6 saw an accommodation developing over changes that are desirable, and feasible, desirable 
in terms of the systems models and feasible, given the history of the situation, the power 
structure and prevailing attitudes. When accommodations are found, action can be taken to 
improve the problem situation (Tackson, 2000, p. 56). 
The agenda was debated at this stage with actors working in the system, along with clients, 
problem-owners and the problem-solver, as identified earlier in this chapter. Possible changes or 
future plans will be discussed in terms of feasiblity and desirability. The tables below (Tables 7.8, 
7.9 and 7.10) show the activities on the agenda for change and indicate whether each activity is 
systemically desirable and/or culturally feasible. 
7.7.1 Value System Changes: Systemically Desirable: 
Establishing a Health Information System is an important national project, the value system is a 
result of an exigent demand in the Saudi health system. The need for patient and medication 
information resources must be recognised by all stakeholders such as the Ministry of Health 
and the other Governmental and Private Health sectors. The value of the professionals who 
use the Health Information System in their interventions with the health service sectors to 
serve the Beneficiaries (the General Public) should be acknowledged. Finally, it is important to 
start with all the educational sectors, whose interest in health education should include courses 
--------------------------.. -------------------------------.--------.------------------------------
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in their curriculum programmes in health informatics and health information systems. In 
addition training, programmes for all health professionals is required to encourage them to use 
the systems. 
7.7.2 Value System Changes: Culturally Feasible: 
'There is a slackening in the awareness of the value system change. The concentration on the 
framework of the buildings, the level of the health services and the medicinal equipments is 
taking priority in the health system at the expense of the Health Information System. 'There is a 
gap in awareness in most of the health sectors about the importance of the ICT in their 
decision making in the short and long-range. The optimum use of Information Technology in 
the long-term will reduce the errors, spending and treatment expenses, while increase the level 
of successful health services. 
Table 7.8 Value System Theme 
Activities in Conceptual Models that are Included in the Systemically Culturally 
Agenda for Change Desirable Feasible 
Al. To increase the value of the Health Information System Yes Yes 
(HIS) within the Competent Authority the Ministry of Health. 
A2. To increase the value of the Health Information System Yes Yes 
(HIS) within the Professionals (physicians and Pharmacists) at 
the Governmental and the Private Health Sectors. 
A3. To increase the value of the Health Information System Yes Yes 
(HIS) within Society (the General Public). 
A4. To raise the awareness of the decision-makers and the Yes Yes 
health sectors towards the value of statistical data and 
information for the preparation and for the future planning of 
HIS projects. 
A5. To review the attitudes of the Decision-Makers at the Yes Yes 
Ministry of Health towards the preparation of good-planning 
during the establishment of operating HIS. 
A6. To develop health information services with a new Yes Yes 
generation of technology, as the Health Information System 
(HIS). 
A7. To change the traditional behaviour of Professionals Yes Yes 
(physicians and Pharmacists) at the Governmental and Private 
Health Sectors towards Patients. 
AS. To establish a Health Information System having a future Yes Yes 
dimension with other sectors. 
---------------.----------.---_.------------------------------------------------------------------
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7.7.3 Technology System Changes: Systemically Desirable: 
The biggest necessity to the systematically desirable changes for the technology system is to 
improve the health system and services. leT will help the HIS to provide better information 
resomces at the hands of the health professionals. Moreover, to make the ICT capability and 
uses successful, the infrastructme must be established and managed in order to take maximum 
advantage of the leT and HIS infrastructme. All professionals within all health sectors must be 
trained to use the technological systems efficiendy, effectively and with efficacy to improve a 
safe health service within all governmental and private health sectors. 
7.7.4 Technology System Changes: Culturally Feasible: 
The Kingdom of Saudi Arabia is a rich country. Since the beginning of its foundation within 
the period of King Abdul Aziz al-Saud, the beginning of a new generation of development 
began in the country. Periodically, the Fifths' Plans in the country took consideration of the 
importance of communication at the development stages. There was no budget problem. Three 
decades have passed since the country entered into the Information Technology era. The health 
sectors took the opportunity of expanding the budgets to make the decision makers deliver the 
best services. The problems with the implementation of leT and HIS are at the planning, 
cooperation and the coordination stages. These problems lead to a lack of health information 
resomces needed in the health systems futme planning, a shortage in medication services and 
physicians still making their treatment decisions for their patients with a high level of health 
risks and errors. 
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Table 7.9 Technology System Theme 
Activities in Conceptual Models that are Included in the SystemicaIIy Culturally 
Agenda for Change Desirable Feasible 
Bl. To improve patient care. Yes Yes 
B2. To bring the idea of the Health Information System (HIS) Yes Yes 
out of the dtawer into realitv. 
B3. To meet pressing needs, and to increase awareness towards Yes Yes 
using the ICT in the health services. 
B4. To develop ICT the infrastructure. Yes Yes 
B5. To improve the electronic link between the health sectors Yes Yes 
and access to health information. 
B6. To use technology-based intervention in information Yes Yes 
access. 
-
B7. To improve ICT capabilitv Yes Yes 
B8. To provide medication information recourse to the health Yes Yes 
sectors and a reduction in the proportion of medication errors 
via ICT. 
7.7.5 Co-operation System Changes: Systemically Desirable: 
Cooperation is systemically desirable in health issues as it is important to impart the quality and 
privilege to the health services. The cooperation will be successful and useful whenever it is 
between two groups, fitsdy, the executive services' sites, the Ministry of Health, the 
Governmental and Private Health Sectors and the Suppliers of Medications, the secondly the 
sites which are developing, guiding and supervising, such as the Ministry of Higher Education, 
the Saudi Food and Drug Authority (SFDA), the Saudi Association for Health Informatics 
SAHI and the Saudi Pharmaceutical Society (SPS). Cooperation among these groups is highly 
desirable for the benefit of the whole society. 
7.7.6 Co-operation System Changes: Culturally Feasible: 
In spite of all the circumstances concerning for stockholders, it is noticeable that the practical 
sites in the health sector and the theoretical sites coexist in an environment which lacks' 
cooperation between each other. The outcome of the cooperation may not always be equal in 
the benefits for all partners to the short-term but will be useful in the future. For example, the 
financial expanding of ICT is highly-priced in the initial period but in the long-term, the 
outcome will be feasible. 
---------------------------~----------------------------------------------------------------------
-197 -
Chapter-7 Systems Intervention 
Table 7.10 Co-operation System Theme 
Activities in Conceptual Models that are Included in the Systemically Culturally 
Agenda for Change Desirable Feasible 
Cl. To support the (HIS) by supporting the (IC1). Yes Yes 
C2. To develop new educational programmes concentrating on Yes Yes 
electronic health infonnation systems to support the health 
professionals. 
0. To exchange Vlews and expenences in health and Yes Yes 
medication information, and services. 
C4. To improve the efficiency of exchanging information Yes Yes 
resources. 
CS. To protect citizen data. Yes Yes 
C6. To follow the saying (prevention is better then cure), health Yes Yes 
information is better then cure. 
C7. To satisfy society by providing health and medication Yes Yes 
information. 
CS. To activate the ICT Implementation and Workflow. Yes Yes 
7.8 Stage Seven of SS M: Action to Improve the Problem Situation: 
In the final stage 7, action is recommended to improve the problem situation, the last stage of 
SSM involves taking action based on stage 6.Checkland, (2006 p. 164) illustrated that this stage 
will define 'a new problem' and it too may now be tackled with the help of the methodology. 
Stage 7 takes action to improve the problem situation, to change it and to enable the cycle to 
begin again. Checkland, (2000, p. S19). Three kinds of change are possible: changes in 
sttucture, in procedures, in attitudes. Sttuctural changes are changes made to those parts of the 
reality which in the short term, in the on-going run of things, do not change (op.cit: p.180). 
Stage 7 the conclusion of the methodological cycle, does not see a 'solution' to the original 
problem but merely the emergence of another different problem situation. Problem resolving, 
for Checkland, is a never-ending process in which participant attitudes and perceptions are 
continually tested and changed and they come to entertain new conceptions of desirability and 
feasibility. A significant feature of SSM was emphasized by Jackson (2000, p. 56). 
A plan of action to improve the problem situation is one of the results of this research. An 
action plan to overcome the problem situation was thus designed. This includes three main 
themes: 
--------------.----------------------------.-------.----------------------------------------------
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1- Value System change 
2- Technology System change 
3- Co-operation System change 
7.8.1 Change in Structure: 
The structure of the current Health System (HS) should be modified in order to add ICT to 
integrate the Health Information System (HIS). This will help to encourage the partners in 
health issues to understand the new era of lCT, thereby increasing their awareness of the 
importance of the health services and patient and medication information resources needed in 
this area. The structure should allow the directors of the health sectors and ICT professionals 
to be represented at the strategic planning, HIS selecting, budgeting meetings and the allocation 
of resources. 
These changes can be achieved by convincing the partners in health service administration of 
their usefulness and explaining the short and long-term benefits of the above changes, together 
with their impact on the welfare and the care safety of the patient. 
7.8.2 Change in Procedure: 
Procedural changes are changes to the dynamic elements: the processes of reporting and 
informing, verbally or on paper, all the activities which go on within the (relatively) static 
structures. (Checkland, 2006 p.180). The change in procedures should start from the Ministry 
of Health, based on placing a preconception upon the value of the information in health 
services. This will be based on the correct numbers collected from statistical resources about 
the real world of the health services, locations needs, problems and errors as well as the 
situation of the medication market and providers. 
The Ministry of Health could start the change in the main cities, such as Riyadh and J eddah, 
with a sample of HIS linked to other health sectors to evaluate the size of the uses and the 
errors which occurred at the beginning of the project. The expansion can be achieved by 
ensuring user satisfaction and presenting a written report to the decision makers. 
7.8.3 Change in Attitude: 
Attitude Changes, these include not only changes in attitudes, such as those sampled in the 
'attitude surveys' beloved of behavioural scientists, but also many other crucial, but intangible 
characteristics which reside in the individual and collective consciousness of human beings in 
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groups. (Ibid). Attitudes represent an important element in any change, especially with regard 
to decision-maker's attitudes. For partners in the health system, there is a need to change the 
decision-making attitude towards ICT. 
TIlls can be achieved by encouraging users to attend ICT seminars, lectures and training 
courses. Personal meetings with ICT professionals may also be advisable. The other attitudinal 
change that needs to take place is to convince health sector staff to use ICT resources. TIlls 
can be achieved by changing the attitudes of health sector staff towards ICT. 
Giving physicians and pharmacists an opportunity to share their perceptions and experiences of 
their system problems is another important issue that needs to be achieved. Finally, partners in 
the health system ought to be aware of the impact of information upon the quality of 
healthcare. 
7.9 Summary: 
TIlls chapter applied a soft systems approach to examine data collected via questionnaires, 
interviews and the researcher's experience in order to obtain a rich picture. Major issues in the 
Health Information System (HIS) within the Saudi Health System have been identified and 
represented using SSM. For each relevant system, a root definition of the proposed system was 
formulated and its elements were checked via CA1WOE analysis. Conceptual models for each 
of the relevant systems were drawn up and an agenda for change devised, identified from those 
actions that were systemically desirable and culturally feasible. These actions included changes 
to the Health System of the Ministry of Health and other Governmental and Private Health 
Sectors, technological changes to improve ICT provision and cultural changes to improve 
decision-making for the providers of health services. The next chapter will discuss the results of 
the systems intervention in the light of these threads, which are picked up once more and 
discussed in context with wider findings. 
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8. Discussion 
S.l Introduction: 
TIlls chapter will discuss the results of the systems intervention in the light of the issues 
examined in previous chapters. Problem issues arose from stage 1 of the SSM, which was based 
on the results of the analysis of the questionnaire and interview survey. TIlls chapter will 
demonstrate the multidimensional nature of the problem situation by evaluating different 
viewpoints; from these stakeholder perspectives, a holistic understanding will be provided of the 
main problem clements of the Health Information System (HIS) and its place in the wider Saudi 
health system, as well as a comparison of the NHS health system in the UK 
Furthermore, the discussion will take into consideration the results of Chapter 7 and the 
objectives of this research, which were designed to illustrate the purpose of the concept of 
advanced accomplishments in health sector services in J eddah through the use of information 
systems for pharmacies and medication. The objectives stated in Section 1.4 of Chapter 1 were 
. as follows: 
1) To evaluate the proportion of the used methods by the physician to presctibe medication 
and illustrate how physicians receive information to update their practice. 
2) To define the used system at the pharmacies to receive the prescriptions from the health 
sectors and the current situation of the systematization of dispensing and supplying of 
medication. 
3) To investigate the problems, which the patients face with the current method of medication 
prescribing. 
4) To clarify the role of the Ministry of Health (MOH) in devcloping a pharmacy system and a 
medication prescribing method. 
5) To clarify the role of local pharmaceutical comparues, providers and distributors ID 
medication supplies and the information systems they use to supply the health sectors. 
6) To highlight the optimal information systems, which ensure the methodology of pharmacies 
and medi,i)tl.on information systems, in devcloping health service sectors. 
To facilitate effective discussion, use was made of the initial research objectives to provide a 
clear direction whilst, at the same time, assisting in determining the success of the research in 
relation to these objectives. 
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As mentioned in Chapter 7, a group of elements which related to the problem issue will be 
discussed in more detail in this chapter. These elements will be under: 
A) Internal and External Changes: 
• Strategic Planning at the Ministry of Health. 
• Training and Qualifying. 
• Co-operation and Co-ordination with other Governmental and Private Health Sectors. 
B) Technology Element: 
• Infrastructure, Hardware and Software. 
C) Contribution to the Systems Methods 
A roadmap of the discussions leading to the fulfillment of the research objectives is shown in 
Figure 8.1. 
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8.2 Internal and External Changes: 
The internal changes in the Saudi health system should pass within a logical sequence; this 
sequence at the Ministry of Health should start with studied strategic planning relying on a base 
of statistical data. The strategic planning must take into consideration the importance of co-
operation and co-ordination with other governmental and private health sectors. 
The results which arose in Chapters 5 and 6 from the analysis of the questionnaire and 
interview survey, as well as the outcome of the stages in Chapter 7 from the systems 
intervention, are shaping the ideas which will help to discuss the two points of internal and 
external changes. 
8.2.1 Strategic Planning at the Ministry of Health: 
It is noticeable from Saudi development plans that there are planned stages for the general 
health system, despite abbreviated intimations indicated in these plans and in the Ministry of 
Health publications and year books about information technology in health system 
programmes. Moreover, the website of the MOH provides information on the Ministry's vision 
for future plans or projects employing IT within its services. Most of the topics which are dealt 
with indicate that the website tends to lean towards news stories related to routine works. On 
the other hand, the reports which are published in local newspapers focus on issues which are 
relevant to health services, most of which concern the shortages of using information 
technology which is deemed to be one of the success elements of world health systems. 
In the findings of his thesis Alyemeni, (2003) pointed out that there is a general agreement on 
the importance and feasibility of having health care information resources available to 
healthcare professionals in Saudi Arabia. Interested policy makers in Saudi Arabia should have 
an initial action plan to build upon and enhance the planning for healthcare information access 
and utilization in Saudi Arabia. 
The findings of the questionnaires and the interview analysis in this study have clarified the 
problem issues. Strategic planning is a major player which all other elements emanate from. As 
the researcher has indicated in Chapters 6 and 7 the Ministry of Health are planning to develop 
the health sector in the country, although technology will take some time to be a part of daily 
life. Furthermore, as the Project Manager at the Ministry of Health indicated in Chapter 6 the 
plan is now to complete the first stage of the infrastructure and establish hardware at all 
branches of the MOH. At a later stage they will be linked. In the future there could be links 
with the private sector. However, this will only be ready once their side of the development will 
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bc complctcd. Advoc.~ ting tlus opinio n, tile majnri ty of participants from physicians and 
pharmacists il lustratcd tlmt tllCY have no elcctronic links to otl,cr health scctors. 
Figure 8.2 Current Project of the Electronic Health System Example at the 
Directorate of Health Mfairs in Jedd ah 
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On the other hand, haphazard works without any harmonious plan between the concerned 
sectors will disperse the efforts of development. The Directorate of Health Affairs in Jeddah 
for example is working to achieving electronic health services through an individual vision as 
shown in Figure 8.2 above. A team of physicians, computer engineers and programmers are 
working together with a contractor, a national company, on the current project. The problem 
here originates with the independency of planning. However, the other directorates in the 
Ministry of Health in other cities and other governmental and private health sectors will be out 
of the main target of HIS which is planned for the Jeddah directorate. 
This study supports the research of Al-Zahrani, (2001) cited in Chapter 3, which investigated 
system requirements for computer networks in Saudi Hospitals. Al-Zahrani focused on the lack 
of a steering group charged with responsibilities for planning, monitoring and co-coordinating 
the required activities among Saudi University hospitals. Furthermore, he emphasized the 
importance of training, which showed in the findings that clinicians and computer staff already 
have the basic competence and skills required to adopt computer-based technology and also 
pointed out the role of co-operation, stating that Saudi Universities are working independently 
to establish their own computer network system, thus not taking advantage of the synergies 
that co-operation would bring. 
To compare this side of the planning with the NHS in the United Kingdom (Bradshaw and 
Urquhart, 2005, p.2) illustrated in their study on strategic planning for health information 
systems in the NHS in the UK that the history of investment in hospital information systems in 
the UK has been mixed, with some small scale successes, but also some instances of large 
investment failures and abandoned systems. The Wanless report (2002) on spending priorities 
for the National Health Service (NHS) noted the poor record of investment in ICT and the 
need for significant investment. The National Programme for Information Technology (NPflT, 
2004) took a centralised approach to IT development in the UK NHS, with Local Service 
Providers being responsible for a regional duster. It considered the earlier background to the 
current round of planning and implementation within one large NHS hospital, as well as how 
theoretical frameworks contributed to judging whether strategic planning was successful or not. 
In a circular on the new information management and technology strategy for the NHS, 
(Langlands, 1998, pp. 3-4) highlighted that the modern and dependable NHS needs accurate 
and instandy accessible information, as well as the benefits of new high-speed, high-capacity 
information and communication network. Information for Health is the Government's strategy 
to ensure that the NHS exploits the full potential of these developing technologies in the drive 
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to transform thl' delivery of health services, improve the health of the nation and the quality of 
patient care. Over time, the strategy will deliver: 
• Lifelong Electronic Health Records for every person in the country. 
• Round-thl'-clock on-line access to patient records and support on best clinical practice, for all 
NHS clinicians. 
• A National Electronic Library for Health to keep doctors, nurses and other clinical 
professionals up-to-date with the latest clinical research and best practice at the time they 
need it 
• Integrated care for patients through GPs, hospital information across the NHS information 
highway and community service sharing. 
• Fast and convenient public access to information, advice and care through online information 
services and telemedicine. 
• More effective use of NHS resources by providing NHS planners and managers with the 
information they need. 
The national strategic programme is concerned with major developments in the deployment 
and use of Information Technology (I1) in the NHS. It aims to connect delivery of the NHS 
Plan with the capabilities of modem information technologies to: 
• Support the patient and the delivery of services designed around the patient, qnickly, 
conveniendy and seamlessly. 
• Support staff through effective electronic communications, better learning and knowledge 
management, cut the time to find essential information (notes, test results) and make 
specialised expertise more accessible. 
• Improve management and delivery of services by providing good quality data to support 
National Service Frameworks (NSFs), clinical audit, governance and management 
information. The programme focuses on the NHS but also intends to take forward in parallel 
developments in Social Care IT so that the two services are integrated as local communities 
are ready (The Department of Health-NHS, 2002, p. I). 
8.2.2 Training and Qualifying: 
Training and qualifying professionals within the health sector is required to improve the quality 
of the health services. The analysis of the findings of the questionnaires and interviews 
--------.--.-----------_.------------------------------------------------------------------------
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indicated that 257 (66.4%) physicians & phattnacists evaluated their experience of the medical 
and phattnaceutical database searching ranged between having no experience, to beginner and 
intennediate. Moreover, their responses differed in regards to their experience of electronic 
prescription systems, with 301(77.8%) responding that they had no experience, to beginner and 
intermediate. These findings support the study of Moharned and Al-Dogaither, (2004, p.35) 
cited in Chapter 3, which assessed patient satisfaction with pharmaceutical services that had 
reduced prescription delay as a result of the introduction of computer -based prescription 
writing and by providing each phattnacy with trained technicians. 
As highlighted in Chapter 7 in stage 5 within the agenda for change Co-operation system to 
active in the conceptual models. Educational establishments such as colleges, institutes and 
universities are one of the faces of co-operation that provides the new generation of health 
specialists with various programmes of Electronic Health Information Systems and support by 
ICT training courses. The findings in Chapter 5 illustrated the lack of co-operation between the 
partners of the health system. It pointed out that 146 (37.8) out of 309 physicians and 
pharmacists agreed, and strongly agreed, that the Ministry of Health did not provide their work 
location with technical supporting ideas, whereas 64 (16.5%) were neutral, which implies that 
they were unsure, or did not have any ideas on whether or not they provided them. On the 
other hand, in regards to the Saudi Pharmaceutical Society, 102 (26.3%) out of 236 of 
physicians and pharmacists responded that the Saudi Phattnaceutical Society did not provide 
their work location with technical supporting ideas and advice, whereas 57 (14.7%) were 
neutral, which implies that they were unsure or did not have any knowledge on whether or not 
they provided them. 
The Recommendations introduced by Yeoman and et aI.., (2004, pp. 62-63) in the final report 
of assessment of the South West Information for Clinical Effectiveness - Rural (SWICE-R) in 
the UK , highlighted that the thrust of recent government policies for health and social care 
stress the importance of workplace learning, berter training for social care staff, and clinical 
governance. To help the NHS and social service organisations meet government targets, 
support services need to be put into place. This evaluation of the South West Information for 
Clinical Effectiveness - Rural SWICE-R and SWICE aimed at assessing whether electronic 
information resources provided met the needs of staff and whether the services were starting to 
have an impact on patient care and professional practice. To use these specialised information 
services, training is required by most staff and the evaluation also assessed whether the training 
and support services were effective. 
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The information skills training programme has succeeded in giving more confidence to many 
potential users and the Somerset county programme (the main focus of the evaluation work) is 
widely praised by the social care staff interviewed. Although there has been a policy emphasis 
on e-Iearning, and the ECDL, for example, may be supported by learning packages, an e-
learning approach does not seem appropriate for promoting, supporting and training for the 
SWICE and SWICE-R resources, as the users need (and appreciate) personal support to help 
them realise how the resources might help their education and practice. 
In 1999 NHS Executive - Information Policy Unit adopted a strategy to support Information 
for Health named as (Working together with Information) between 1999 and 2005. It was a 
national strategy to help NHS staff to develop the knowledge, skills and expertise needed to 
make better use of information and information technology. It was an Education, Training and' 
Development (ETD) strategy to support the implementation of Information for Health in the 
NHS. It emphasised the importance of good information management for the benefit of 
parents/clients, thereby helping to provide the best possible care. The strategy provided a 
starting point for Education, Training and Development (ETD) activity that needed to be 
commissioned to support information management and related culture change processes in the 
NHS over six years. The strategy helped to ensure that staff acquired the information 
management skills that were required to support national service developments, for example 
those in primary care, and implementation of strategic initiatives such as Clinical Governance 
and National Service Frameworks. The strategy was linked to other ETD related policy 
initiatives, such as Continuing Professional Development (CPD), the NHS Learning Network, 
the 'Learning Zone' and NHS Leadership and Management Development programmes. Links 
with other resources, such as the Department for Education and Employment's (DfEE) (NHS 
Executive - Information Policy Unit, 1999, p. 4) 
There are many important changes in the way in which information and technology are being 
delivered within a modernised NHS. It is intended that Health Informatics staff be fully 
engaged in this process. For this to be the case there needs to be the right staff, in sufficient 
numbers ~th the right skills. The Department of Health-NHS, (2002, pp. 2-3) emphasized that 
all staff working in the NHS need a level of competence in Health Informatics. Basic IT skills 
underpin the effective use of information technology in daily use to support many health care 
practices. To this end the European Computer Driving Licence (ECDL) has been adopted as 
the referenced standard for NHS staff covering the basic use of information technology. 
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Healthcare professionals increasingly recognise that collecting and using information effectively 
is a fundamental part of their professional practice. The skills and knowledge needed to do this 
are set out in the document Learning to Manage Health Infonnation; a theme for clinical 
education appears in CPD guidance and benchmark statements for each profession to underpin 
the education and training of health professionals. 
TIlls strategy recognises this theme and the importance of appropriate skills and knowledge for 
users of technology and health infonnation, but is primarily concerned with those staff for 
which Health Infonnatics is their whole role or a major part of their role. These staff need 
highly developed specialist skills and knowledge to carry out their work. 
It is based on the following system of underpinning values: 
• That the effective use of infonnation and technology in a health care setting does contribute 
directly and indirectly to improved patient care. There is increasing testimony from national 
and individual audits of organisational perfonnance that inadequate technology and problems 
with the collection of, and access to, information of a quality that can be reliably used to inform 
patient care decisions, is a direct contributor to failures in health care delivery. 
• That training and development in Health Informatics skills and knowledge does contribute to 
the effectiveness of the NHS workforce to utilise the investment in new infonnation 
technology to directly benefit the delivery of patient care. 
• That recruitment and career development of a specialist Health Informatics workforce in line 
with the emerging health professional framework for the NHS will enable them to make the 
best possible contribution, individually and collectively to improving health and patient care. 
8.2.3 Co-operation and Co-ordination: 
Co-operation and co-ordination between parties of the issue, such as the Ministry of Health 
and other governmental and private health sectors, in addition to medication suppliers, the 
Ministry of Higher Education, Saudi Food and Drug Authority (SFDA), Saudi Association for 
Health Infonnatics (SAHI) and Saudi Pharmaceutical Society (SPS), plays a key role in the 
activation of the integration of the health infonnation systems picture. The majority of 
responses from medication companies and suppliers in the interviews accepted to co-ordinate 
and co-operate and to be a part of any project for the development of a health information 
system. As mentioned in Chapter 6 some of them have the full arrangements for participation 
in any medication field on electronically governmental projects and are ready from their side to 
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provide all software and hardware and technical requirements. Seeley and Urquhart, (2007, p. 1) 
mentioned that 
"The development of reliable, usable and transferable informationlknowledge 
into a system that requires the co-operation of a wide range of professionals, 
including healthcare providers, planners and policy-makers, is difficult to 
implement. In order to tum strategy into results at organisational and macro-
organisational level" 
In a shortened version of a study about improving stakeholder cooperation in UK public health 
Carruthers, (2007, pp. 1-4) illustrated that all healthcare organizations have stakeholders. 
Stakeholder theory views cooperation as exemplifying mutual acceptance among all 
stakeholders of each other's right to participate in the problem dotnain, as well as the capacity 
to participate. Incorporating a stakeholder theoretical approach into modelling 
interorganizational marketing relationships makes strategies more realistic and better able to 
adapt and influence changes in the external marketing environment There should be an 
acknowledgement by both stakeholders that there is a need to work together cooperatively and 
that co-operation cannot simply be imposed upon stakeholders through a government mandate 
(exigency). The stakeholder cooperation approach can make a legitimate contribution to this 
improvement, and the "guiding" recommendations should encourage managers to think 
strategically about how to maintain and enhance the nature of their interorganizational 
relationships. 
8.3 Technology Element: 
The technology element is the tool which is needed for the implementation of the HIS project. 
This study explored that the element of ICT in the health services should take its place within a 
wide section of health sectors and in other sectors which could provide services to support the 
health system. The infrastructure for communication needs more improvement and the 
Ministry of Health, as well as other governmental and private health sectors, need to develop 
the infrastructure of the buildings to accept the changes once they have established a new 
system with new technology or have taken this into their consideration. 
In Chapter 7 the root definition indicated that any health information system must provide a 
high quality technical means to meet users needs and advanced services in this new age of ICT-
led developments. The results of the questionnaires survey show that a lack of information 
technology use in health sectors has affected health services. Weaknesses in the existing system 
were also represented by a lack of information technology use in health sectors, such as the link 
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via electronic systems to other health sectors and between pharmacies, the Ministry of Health 
and the Saudi Pharmaceutical Society to develop medication services. The majority of 
physicians and pharmacists emphasized that their work place is not an information system 
member that is linked to The Ministry of Health, medication suppliers and other medical 
sectors. In addition, pharmacies work without any technical progtatntnes or machines; all drug 
stocktaking operations are carried out manually and the system used by companies and 
distributors is also manual and completed without any technical or computerized use. 
To draw a vision ofIT in the health system, modules which are applied in other countries need 
to be seen. Some of the main elements highlighted by Wright, (2002, pp. 10-11) on the 
Wauless's vision of the NHS in 2022, were identified in the Interim Report as key to a high 
quality service and emphasised that the importance of let indicated: 
• Safe, high quality treatment 
• Fast access. 
• An integrated, joined-up system. 
These principles would mean in practice in a future NHS: 
• Patients fully involved in decisions about the prevention, treatment and management of 
illness, with the principle of "informed consent" to treatment being replaced by a concept 
of "informed choice". 
• Individuals taking more responsibility for their own health, with information and interactive 
advice available via the intemet and digital TV. 
• The NHS able to recrnit and retain well-motivated staff, able and willing to develop their 
skills and take on new, more challenging roles. 
• Use of modem and integrated leT (information and communication technology), 
permitting access to electronic health records, use of electronic prescribing and booking of 
appointments at patients' convenience. 
• Consistently high quality care, in appropriate settings, with smooth integration between 
different types and settings of care. 
• Ready access to health professionals in both primary and secondary care. 
In the area of ICT the ways of closing the gap between the current services provided by the 
NHS and the ideal service described in the Report included: 
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• Ensuring that all NHS staff are able to spend 10% of their time in "clinical governance" 
activities, so that they are able to monitor and develop the quality of the services they 
provide. 
• Reducing waiting times for hospital treatment, firsdy (in line with the NHS Plan) to three 
months for out-patient appointments and six months for in-patient care by 2005- 06, and 
to three months for both in-patient and out-patient services by 2008-09, and then to two 
weeks for both in-patient and out-patient services by 2022-23 . 
• Replacing one third of the hospital and community health service estate over the next 20 
years; upgrading or replacing the entire primary care estate over the next 10 years; replacing 
equipment every eight years; and doubling current expenditure on ICT. 
8.3.1 Infrastructure, Hardware and Software: 
This area of the issue previously illustrated that the plan is now to complete the first stage of 
the infrastructure and establish hardware at all branches of the MOH. The IT Manager at the 
IT Center in the MCH mentioned in Chapter 6 that the software which is used at the majority 
of the largest governmental and private hospitals in Jeddah, such as the Maternity and 
Children's Hospital (MCH) is a semi-integrated system, linking all departments to each other 
including the pharmacy, which receives orders from the physicians to prepare medication for 
patients. However, the answers from the questionnaires clatified the lack of ICT use in the 
health sector and highlighted the difficulties and problems patients face with traditional 
methods which are dealt with in the health services. 
In the United Kingdom healthcare reform is high on the policy agenda, and eHealth activities 
are recognised as a key necessary component. However, the goal to provide an integrated IT 
infrastructure and systems for all NHS organisations in England by 2010 continues to present 
significant challenges. The National Programme for IT is a large, complex programme within 
the NHS, one of the world's largest organisations, itself undergoing radical change to deliver 
better healthcare for people. A key challenge is to inttoduce modern information technology 
and the business changes necessary to exploit it fully without impacting the safe delivery of 
care. The Programme has set ambitious and challenging targets to deliver systems to provide 
defined benefits and believes it is better that there should be delay to the implementation of a 
system to get it right for patients and clinicians, rather than deploying it rapidly and getting it 
wrong. Significant focus is also being placed on ensuring that NHS organisations can and do 
play a full part in implementing the programme system and can make the best use of the 
programme's systems to improve services (European eHealth Research Area, 2007, p.75). 
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" Meeting the challenges of delivering healthcare in the 21 century requires much improved IT-
enabled business systems based on a new IT infrastructure, irrespective of whether care is 
delivered through the NHS or otherwise, and irrespective of the method used to fund the 
healthcare system. These improvements need to build on what is already in place and to 
facilitate the sharing of knowledge, information and work£low across care communities and to 
incl~de patients and their carers. Such an informatics infrastructure is critical to the successful 
implementation of Government healthcare policy, and in particular is fundamental to: 
• The development of choice and contestability in the healthcare system, ensuring that money 
follows patients and where possible improves quality, efficiency and innovation within a 
framework of evidence-based commissioning. 
• The engagement of patients, their carers, and the public in the prevention of disease and the 
management of their own health. 
• Applying managed care principles to improve the quality of treatment for chronic disease, to 
avoid expensive emergency interventions and to improve quality of life and economic 
productivity. 
• Enabling the use of new technologies to deliver care closer to patients, and to enable them to 
remain in their own community for as long as possible. 
• Restructuring of the healthcare workforce and other resources to cope with the impact of 
demographics on both the demand and supply side of health care. 
This is not easy to do in a complex adaptive system such as the English NHS, and is bound to 
cause some disruption (BCS HIF Strategic Panel, 2006, p. 6). 
Table S.l National Systems and Services at end June 200S 
Activity Prow:ess Made 
Providing IT infrastructure and broadband for the NHS 32,000 connections 
A central email and directory service for the NHS 360,000 users 
An individual electronic NHS Care Record for every patient in 486,000 users registered for 
England access to the Spine 
Electronic booking service offering patients greater choice of 8,652,000 bookings 
hospital or clinic 
To make prescribing and dispensing safer, easier and more 89,834,000 prescriptions 
convenient for patients 
Capture, store, display and distribute static and moving digital 640,764,000 images stored 
medical images 
To support commissioning through Payment by Results in the 
Secon&rv Uses Service 
1,000,019,000 records stored 
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In the plan of the use of leT in the prescriptions The Department of Health, (2002, p.12) 
mentioned that in developing a National Prescriptions Service, the Electronic Transfer of a 
Prescriptions project has created partnerships from the private sector through three consortia 
who have agreed to deliver pilots trials. Three were started in June 2002. The pilots were run at 
the end of 2002. The pilots were supported by a formative evaluation programme. Designed to 
run in parallel with the pilots, changes were recommended as they proceeded to minimise any 
delay between the conclusion of the pilots and the delivered evaluation in March 2003. 
It was anticipated that the trials would continue to grow and involve a sizeable number of GPs 
and pharmacists with a natural migration into rollout. 1ms project created greater connectivity 
to NHSnet for Pharmacists allowing the access to the benefits that this service provides. In 
parallel the Prescription Pricing Authority will have re-engineered their systems to ensure that 
they prescribe electronically. The National Prescriptions Service was 50% implemented by 2005 
and should be fully implemented by 2006/7. 
The report which was introduced to The Institute for Public Policy Research (IPPR) in the UK 
by Bend, (2004, p.8S, pp. 87-88) mentioned the role of successful change management in the 
health services by using the ICT, and claimed that public value is unlikely to be delivered simply 
by the procurement of hardware and software, but is likely to depend on successful 
management of positive change that is facilitated by that technology. In the past however, 
projects have simply bolted on new technology without paying sufficient attention to change 
management. In order to avoid the suboptimal outcomes, those are likely to be the result of 
ignoring the need to manage change effectively: 
• Given that the level of success of the National Progranune for IT in the NHS (NPf11) is yet 
to be determined so, in the case of future projects, while ensuring centrally set standards, 
decisions about the appropriate level of central control over procurement and 
implementation must be made on a case by case basis . 
• All projects must ensure, as part of bids for funding, that sufficient capacity exists to 
accotptnodate the change management processes associated with the introduction of new 
leT systems. In particular this should include: 
> An assessment of the likely needs in terms of time and skills for clinicians, managers, 
patients, those with specialist leT skills and others. 
-~------------------------------------------------.-.---- --------------------------------------
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~ An estimate of the likely cost of the change process, to be taken into account alongside 
the cost of hardware and software when decisions about the project are being made. 
He added, in the past, that funding for ICT projects seems to have been too low. The response 
to the Wanless' report has been a large increase in spending on ICT. The challenge for the 
future, in the context of considerable competition for public resources, is to ensure that 
projects are given funding commensurate with the amount of public value that they are likely to 
deliver. In order that this is the case: 
• Decisions over the funding of future ICT projects must be taken into account, so far as is 
possible given the scarcity of evidence, an estimate of the level of benefit likely to be. 
delivered by those projects . 
• Conduct as soon as possible the planned survey of local NHS I CT budgets in order to 
ascertain whether more funds are required, both in order to support the implementation of 
NPflT and for other ICT related projects. 
• Plans for all new projects should contain, as a matter of course, an assessment of the likely 
costs of implementation of that project as well as of the necessary hardware and software. 
8.4 The Contribution of the Systems Intervention to the Study: 
This research study provided the first systems intervention for the health system in Jeddah in 
KSA. It draws on similar studies applied to health information systems in parts of the 
developed world. The use of SSM allowed not only understanding of the issues, but also led to 
the provision of it proposed vision to improve the existing problem situation. Checkland's soft 
system methodology (SSM) has been used in different sectors, including health. This was 
indicated by Jacobs, (2005) in his study on the role of SSM in the UK health system, as well as 
Bell and Christina, (2006) who referred to systemic intervention by using the SSM in their study 
in the UK NHS. Moreover, Hughes (2007) used SSM to study how health inforrnatics 
practitioners in England's NHS view their personal and professional development. 
The information gathered during the fieldwork was presented as stage 1 of the SSM. Four 
perspectives were taken as a set of problem issues, the Professionals 'Physicians and 
Pharmacists', the Beneficiaries 'the General Public', the Competent Authority 'the Ministry of 
Health' and the Providers of Medication Services. Stage 2 of the SSM, the rich pictures, 
reflected upon the real life situation in the four areas of the study in pictorial form. In Chapters 
5 and 6, more detail about the nine relevant systems originally identified was given .. These nine 
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systems were reclassified into three, value system issues, technical issues, co-operation issues. 
Stage 4 of the SSM, the conceptual models identified the activities of the model. 
The important part of SSM concerned the comparison process between the conceptual models 
and the real world, which related to Stage 5 of SSM. This comparison helped to explore the 
debate concerning the problem situation. The main outcome of the SSM application related to 
the improvement of the problem situation and the change identified through the 
implementation of an action plan, both within the Ministry of Health, governmental and 
private health sectors and the medication suppliers. The action plan consisted of change in 
structure, change in procedures and change in attitude. 
--------- - -- ---- ----- -
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9. Conclusion 
9.1 Introduction: 
1bis chapter will link the aims and objectives of the study to the major findings. It will reflect 
the hypotheses and research questions as well as present conclusions, recommendations and 
suggestions for future work that may be derived from the study. As a final point a number of 
recommendations will be provided as part of an action plan for the implementation of ICT 
within the MOH and the other governmental and private health sectors. Some suggestions will 
be provided as to possible future research in this area. 
9.2 Conclusions: 
The research presented Checkland's SSM which was used in a comprehensive research study to 
investigate I CT in combination with health information in J eddah in Saudi Arabia. The 
advantages of the use of SSM are not only to learn and understand about the issues under 
investigation, but also, to produce a plan of action to improve the problem situation. 
In order to test these objectives, the study employed two complementary assessment tools: the 
first, health staff and the general public survey to test the degree of satisfaction within health 
services and the availability of ICT, as well as the problem with the current method of 
prescribing medication and the difficulties with handwritten prescriptions. Secondly interview 
questions were designed for officials at the Ministry of Health, as well as officials of the 
suppliers of some a demonstration medication companies. With regards to the survey, 1005 
questionnaires were distributed to governmental and private health sectors. The questionnaire 
concentrated on the availability of ICT services within each sector, atritudes of staff towards 
the use ofICT and the problems which physicians, pharmacists and the general public face. 
As indicated in Chapter 6, a total of fifteen interviews were conducted, eight of which with 
were the directors of the departments at The Ministry of Health in Riyadh and at the 
Directorate of Health Affairs in Jeddah, as well as six interviews catried out with the marketing 
directors of medication companies and suppliers, two of which were at the head offices in 
Riyadh and four were at the branches in J eddah. In addition, one interview was carried out 
with the supervisor of the project of the Health Information System in Jeddah at the Balsam 
Healthcare Corp. Ltd. (BHC). These interviews covered major issues such as the current status 
of Information Communication Technology (IC1) and the Health Information System (HIS), 
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The ICT and medication supplying activities and services, the new Health Infonnation System 
(HIS) and the ability to link and develop medication services and the impact of the traditional 
way of medication prescribing on health services and patients. The two investigative tools 
represented a comprehensive package that examined the main issues of this study. 
9.2.1 Hypotheses Testing and Research Questions: 
The findings of the questionnaire survey and interviews confirm the hypotheses of the study; the 
first hypothesis (H1) emphasised that health sectors in Jeddah City lacked information technology 
and communication systems to update knowledge and availability of medication. 
The answers to the hypothesis question came from the findings of the questionnaire surveys 
and interviews and indicated in Chapter 5 that the majority of participants confirmed that there 
was a lack in the availability of electronic infonnation resources for physicians to currendy 
check drug interactions while prescribing medication and patient safety. Moreover, they 
confirmed that they did not have any opportunity to use the computer in order to obtain 
patient and medication infonnation. In addition they did not have in their work location any 
electronic system connected to other health sectors. 
On the other hand, the interviewees supported the first hypothesis (H 1) in their responses, 
which clarified in Chapter 6 that there are difficulties facing people who need to know what 
physicians prescribe in their prescription and the dose that they should be taking. Moreover 
they confirmed that in Jeddah there is dissimilarity within the health sector as to ICT use, 
although most locations have computers for office tasks. Their responses mentioned that the 
largest private hospitals used ICT for patient admittance, reservation and file records as well as 
to send prescriptions to the internal pharmacy. They also indicated that recently the MOH 
started using ICT at several hospitals in its locations. 
Testing and answering the questions of the second and third hypotheses were assessed in 
Chapters 5 & 6 from the findings of the questionnaire surveys and interviews. The answers 
supported the hypotheses as to the regular use of traditional· methods of prescribing medication 
in Jeddah City, which had led to defective medication services. Furthennore, health professionals 
and patients in J eddah City emphasised the problems and disadvantages of the current method of 
medication prescribing and prescriptions. The questions focused on the paper prescription 
system, which used the handwritten method for prescribing medication as well as the difficulties, 
and the problems, which patients faced with it. 
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The responses of the interviewees in Chapter 6 confirmed the Questions of the (H2 & HJ). 
Participants confirmed that there were problems with the handwritten prescription method; in 
addition there was no control on the repetition of the medication or on the way of selling it. 
Furthermore, the interviewees mentioned that the role of the new Information Technology 
(IT) would help to reduce the defects, which they faced in the current procedure in medication 
prescribing. They indicated that the picture had changed for people who use electronic 
prescriptions in hospitals as the new system. Moreover, they illustrated that the method to 
solve the problems must begin with the electronic system. This must be established in all health 
sectors via the use of computer systems in all departments for all people who work in hospitals 
and clinics and link them to pharmacies to consider that the high percentage of problems will 
disappear. 
The final hypothesis received responses from the questionnaire surveys and interviews by 
confirming that the Ministry of Health, pharmaceutical companies and suppliers have been 
unable to develop medication services; as a result they require an information system to provide 
real statistics on the size of medication prescribing and consumption. 
Participants answered in Chapter 5 that most pharmacies do not have an efficient electronic 
process in place to obtain critically needed medication when this is not immediately available in 
the pharmacy. In addition they worked without any technical programmes or machines 
moreover all drug stock taking operations are carried out in the traditional way and medication, 
which is supplied, by companies and distributors is fully complete without any technical or 
computerized use. 
On the other hand their responses emphasised that the Ministry of Health is unable to predict 
the availability of medication on the local market nor provide accurate statistics on medication 
consumption. Moreover they confirmed that there is no connection between the Ministry of 
Health, the Saudi Pharmaceutical Society and health sectors such as hospitals, and pharmacies 
to develop medication services. 
The findings from the questionnaire surveys and interviews employed the Soft System 
Methodology (SSM) as indicated in Chapter 7. The process of implementing the SSM ensured a 
greater understanding of the issues that correspond to the identified problem themes. The 
hypotheses and the answers of questions were presented in the rich pictures (RP) and reflected 
conceptual models for each of the relevant systems which included changes to the Health 
System of the Ministry of Health and other Governmental and Private Health Sectors, 
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technological changes to improve ICT provision and cultural changes to improve decision-
making for the providers of health services. 
9.2.2 ICf within the Health Sectors: 
The initial objective of this study was to examine the methods used by physicians to prescribe 
medication and how this information is updated in regards to new medication products. It was 
also to realize the current situation of the systematization of the supply system for prescriptions 
at pharmacies and to investigate the problems which patients face with the current method of 
medication prescribing. The principal source of information used to achieve this objective was 
literature based. This review revealed the similarities of the problems which the health sectors 
face and the differences in the role and use of ICT in the study issue. The literature illustrated 
the experiments cartied out in developed countties such as the United States, the United 
Kingdom and Finland and those experiments cartied out in developing countties, such as Brazil 
and Taiwan, as well as highlighting the role of using IT in the medication and pharmacy 
services in Saudi Arabia. The findings in Chapters 5 and 6 presented the benefits of ICT use, as 
well as its lack in the health service, the need to solve the problems of medication prescribing, 
the difficulties with handwritten prescriptions and the maladministration of the systematization 
of the supply system for prescriptions at pharmacies. 
9.2.3 ICf at the MOH and at the Medication Suppliers: 
The second objective of this study was to investigate the role of the Ministry of Health (MOH) 
in developing a pharmacy system and a medication prescribing method, as well as to define the 
role of local pharmaceutical companies, providers and disttibutors in medication supplies and 
the information systems they use to supply the health sector. The principal source of 
information used to achieve this objective were interviews with officials at the Ministry of 
Health and medication suppliers. This study concluded that all respondents indicated that they 
used a basic means of communication in their daily work, as well as a limited use of ICT, such 
as the Internet. Furthermore, respondents wanted to increase their co-operation and co-
ordination with the Ministry of Health to overcome the difficulties they face which pointed to 
the importance of establishing an information system to make links easier, while acknowledging 
a lack of cooperation and coordination among health sectors. In Chapter 7 the SSM focused on 
lCT and the co-operation and co-ordination as elements needed to solve the problem issues 
within the co-operation between the Ministry of Health and other Governmental and private 
health sectors. 
-----------------------------------------------------------------------------.--------------.---. 
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9.2.4 Systemic Improvement: 
The third and final objective of this research study related to identifying the change processes 
required to bring about systemic improvements in the Saudi Health System (SHS) at the 
Governmental and private health sectors. In addition, it highlights the experiment of the health 
information system of the NHS in the UK which ensures pharmacies and medication 
infonnation systems are used in developing health service sectors. This was achieved by using a 
set of research methods that provided rich data and information to form a road map. The use 
of SSM as the methodology helped to ensure a deeper understanding of the issues that related 
to the identified problem themes and assessed the changes required to improve the problem 
situation at three levels: value system issues; technical issues and issues associated with co-
operation. 
To conclude, the aim of the study in regards to the role, impact and the use of ICT, was placed 
within a wider context of issues that relate to the value of the system of health strategic 
planners, the health sector decision makers and the medication suppliers which place them on 
the co-operation target to improve the Saudi health system by establishing a Health 
Information System. In this respect, the role of SSM has moved towards providing content for 
organisational learning. The change should demonstrate internal and external changes, such as 
within the Ministry of Health and within other governmental and private health sectors in 
planning and co-operation to develop the infrastructure, I CT use, training and performance. 
9.3 Research Limitation: 
There are several limitations of this study, which are likely to have influenced the stages of 
research preparation as well as the outcome of study. These limitations were first, related to 
design and the language of the questionnaire in addition to the distribution technique. A second 
limitation was related to the researcher who was not able to undertake the interview with the 
study interviewees as expected. These limitations restricted the study implementation period. 
• 
• 
Designing the questionnaire for three groups of participants in an understandable form and 
a comprehensive coverage relevant to the subject moreover in order to save participant 
time this required extra time from the researcher in formulating the questions. 
The initial questionnaire was writren in English and as the researcher mentioned in Chapter 
4 (4.3.4) the questionnaire was translated into Arabic for the purpose of permitting 
respondents with little or no knowledge of English to respond. This led to the researcher 
taking extra time to produce the questionnaire in an uncomplicated and acceptable form. 
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• As mentioned in Chapter 4 (4.3.6) during the pilot study the researcher observed that 
physicians and phannacists were b.u.sy in their work, and as a result their answers were to 
prove unreliable and provide precipitated answers since participants did not have enough 
time to respond. Similar observations were noticed with the general public "patients" since 
it was not suitable to distribute the questionnaire to them in the waiting areas and as a result 
contributed to making their responses weak or the non-guatantee of their return. As a 
result, the researcher implemented a daily work plan to manage time by using a map of 
J eddah to classify areas by dividing the population and the health sector locations, 
according to regions. 
• 
• 
• 
The second limitation concerned interviews which were conducted and designed for the 
two groups of interviewees. Their locations were part of these limitations, which placed 
pressure on the time factor, as the first group were in Jeddah City while the second were in 
Riyadh City. 
As the researcher previously indicated in Chapter 6 (6.1) certain obstacles were presented in 
regards to carrying out the interviews as required. In spite of all the limitations Seml-
structured interviews were conducted and designed for the two groups by arranging 
another visit to those interviewees who had cancelled their appointments. Moreover for 
interviewees who had requested they obtained a copy of the questions to read before they 
responded to them. Moreover, the researcher had written the answers by hand for those 
interviewees who had refused to give permission for their interviews to be recorded. 
This study is limited to major hospitals, dispensaries (primary Health Care Centres), clinics 
and pharmacies in one city in Saudi Arabia. Similar studies may explore other cities in the 
same country. Moreover, other comparisons of implementation ofInformation Technology 
use in different countries will help find other factors that affect health services and present 
solutions in solving medication errors and health information system problems. 
9.4 Recommendations: 
There are a number of considerations which could be made to the Saudi Health Information 
System (SHIS) to increase its usefulness and applicability. These considerations are suggested to 
enable the health system to improve its goals: 
• The majority of the governmental sectors employ computers and networks in their work, in 
spite of the differences in financial possibilities, infrastructure, equipment, qualification of 
manpower and the targets of its use. However, the use of ICT is important, but introducing 
this aim is most important and will provide value within society. The Ministry of Health 
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should reformulate the definition of the health system by recognising the value of ICT for 
the purpose of delivering a comprehensive HIS. The Ministry of Health should also 
introduce the role of the HIS in a clear form through the use of ICT. It should be in the 
main level of the Ministry's formation framework. Furthermore, clatification is required to 
highlight the system's aims, the dimensions of the services, the geographical range of the 
project, the stages of implementing and the tasks to perform. The Ministry of Health 
should illustrate the efforts required for of developing the health sectors and the medical 
services and illustrate the role ofInformation Technology (11) within this development. 
• Saudi development plans are being implemented in structural and short range stages; they 
are planned for five years and each plan will review the projects which have already been 
carried out, as w(!ll as future projects in process. The planning for HIS should be within a 
strategic plan which includes long range planning. This planning should be within 
applicable stages where each stage will have a positive effect which is to be visible and teal, 
as well as taking ICT into consideration. 
• During the planning for establishing the HIS, the Ministry of Health should take into 
consideration all other health sectors, such as governmental sectors that were established as 
non-subordinating managerially from the Ministry of Health, for example, King Faisal 
Specialist Hospital and Research Centre, the universities' hospitals and the Saudi Airlines 
Medical Services Centre. Also, the military health sectors, such as the hospitals of the 
National Guard Health Affairs, the Security Forces Hospitals Programme and at the Armed 
Forces Hospitals. 
• Pharmaceutical and health informatics. In addition, it should take into consideration the 
sectors which provide services related to the health system, such as the pharmaceutical and 
drugs companies, the suppliers and providers of medication and medical equipment, along 
with the societies, the authorities and associations of food, drugs. All of these should be 
partners of the health system and support the system database. 
• To have success and integration as a reality in the Health Information System (HIS) will 
need co-operation to make every effort between numerous parti~, along with the 
governmental and private health sectors who perform a primary role and provide direct 
health services, such as the hospitals, clinics, primary health care centres and pharmacies. 
There are also other sectors perfonning an aide role, such as pharmaceutical and 
medication societies, the Ministry of Higher Education "health colleges, departments and 
institutes", Saudi's Mail, the Ministry of Municipal Affairs and the Ministry of Interior. For 
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example, the Ministry of Interior has the full possibility to support the database of the HIS 
by holding the correct citizens' names in Arabic and English, moreover theit information 
such as blood type, finger prints and addresses ... etc. TIlls information will be helpful in the 
event of an emergency or in unlmown cases. On the other hand, the Ministry of Higher 
Education "health colleges, departments and institutes", Saudi's Mail, the Ministry of 
Municipal Affairs, could all support the HIS by preparing the needs of the infrastructure in 
the cities and providing vocational training for the professionals. 
• The Ministry of Health should evaluate the current situation at the other governmental and 
private health sectors, as well as realising the ability and the preparation required, 
particularly in regard to leT, which will be a future part of the Saudi HIS. 
• It is useful to own knowledge about world applications in Health Information Systems, but 
to do this more practically, specialists from different fields such as physicians, specialists in 
health informatics, computer and systems engineers, health managers and planners should 
be delegated. Sending them to countries which have a broad experience of learning for 
training and to gain experience from experts is vital in order to design the best vision for 
the dimensions of the system. 
• Training and practicing while establishing the HIS and how to use IT is required. However, 
it is crucial to carry this out as a curriculum programme in higher education, moreover, the 
Ministry of Health should find an administration experienced in developing and training in 
this field. 
9.5 Suggestions for Future Studies: 
TIlls study concentrated on the importance of the Health Information System in the Saudi 
Health System. Based on the findings of this study; a number of areas need further research to 
illustrate their roles in supporting and making the health system a success. Some of these are as 
follows: 
• There is a need to carry out a documentation study of the previous and current health 
development plans for the purpose of developing its contexts within a general strategic 
plan. TIlls is in order to reform the framework of the Ministry of Health within the work 
environment based on a Health Information System (HIS). 
• There is a need for an in depth survey study for other governmental and private health 
sectors to investigate their preparations as to the availability of ICT and to evaluate their 
capability to be members of the new health system which will work via HIS. 
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• Research is needed to investigate the infrastructure in Saudi cities and to compare this with 
the impact of ideal urban planning, while establishing a complementary base of services 
such as communication, mail, house postcodes, Global Positioning System (GPS) services, 
in developing health services by using the HIS. 
• Further research will implement an evaluation of the impact of training and performance 
motivation in health sectors which deal with leT under the umbrella of the HIS, as well as 
evaluate the role of the Higher Education sector in developing its curriculum programmes 
in health informatics and electronic health systems which are available within colleges and 
departments. 
It is hoped that through this study and the results of the above conclusions, recommendations 
and suggestions for further research, the Ministry of Health and other health sectors will have 
an opportunity to analyze useful information which will help them to plan for a future vision 
with practical steps. 
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KINGDOM OF SAUDI ARABIA 
MINISTRY OF mGHER EDUCATION 
KING ABDULAZIZ UNIVERSITY 
Faculty of Arts and Humanities 
Dear Sir, 
I am a PhD student in the Information Science Department at Loughborough University - Uk. 
The work involves a design of the Pharmacies and Medication Information System in Jeddah 
city, Saudi Arabia. It is expected that the result of the study will help the researcher to design 
and implement better solutions· for Pharmacies and Medication Services by establishing an 
electrortic information system in Jeddah city. 
As the Ministry of Health is responsible for Medication Services in Saudi Arabia I would 
therefore be most grateful for the opportunity of approaching you to request permission and 
help to circulate the attached questionnaire to the intended Hospitals (physicians, pharmacists 
and patients). 
I assure you that any information that you may provide would certainly be confidential and 
used solely for the purposes of this research study. 
I thank you for your cooperation. 
Yours faithfully, 
Mowafag Allaf 
-252 -
APPENDIX-2 
Questionnaires in English 
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KINGDOM OF SAUDI ARABIA 
MINISTRY OF InGHER EDUCATION 
KING ABDULAZIZ UNIVERSITY 
Faculty of Arts and Humanities 
Dear Participant: 
Questionnaire 
The attached questionnaire concerns the Pharmacies and Medication Infonnation System in 
Jeddah city. This study is to investigate the current situation of presctiption prescribing and its 
effect on health services. 
This investigation expects that it will produce an electronic system for the government and 
private health sectors in medication prescribing. Furthermore, it will develop professional 
medication information resources that will lead to improving the health services in J eddah city 
and all others cities in Saudi Arabia. 
Your opinion will contribute to the enhancement of healthcare services in Jeddah City. Your 
personal data and responses will remain confidential and used solely for the purposes of this 
research study. Therefore, please answer all the questions in the accompanying questionnaire. I 
am very grateful for your participation in this survey and your commitment to enhance 
healthcare services. 
Thank you very much for your time. I look forward to receiving your reply at your earliest 
converuence. 
Yours faithfully, 
Mowafag Allaf 
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Part One 
>20Y 
5 
3 
4 
5 uter Please Tick the box 
If the answer in question (5) is (No), please go to Part Three 
Part Two I Experience in Computer Use 
6 Do you currently use a computer in your job? Pleas circle the number under the 
appropriate response 
Never Rarely Occasionally Often Always 
t 2 3 4 5 
7 What is your computer background level? Please circle the appropriate number from 
the boxes below: 
No Little High 
Experience Experience Intermediate Advanced Experience 
0 1 2 131 4 I 5 6 I 7 I 8 I 9 10 
8 How many hours a week do you use a computer at your work place. Please circle the 
number under the appropriate response, notice that (m) is mean minute & (h) is 
hour. 
t m-t h t-4h 4-7 h I 7-tOh 10 - 12 h 
1 2 3 I 4 5 
9 How do you evaluate your experience in the following? Please circle the number 
under the appropriate response 
A Microsoft Office Programs such No Beginner Intermediate Advanced Expert 
as Word, PowerPoint, Excel, Experience Level 
Access, etc ••• t 2 3 4 5 
B Internet browsing skills No Beginner Intermediate Advanced Expert 
Experience Level 
t 2 3 4 5 
C Medicine and Pharmaceutical No Beginner Intermediate Advanced Expert 
Databases Searching Experience Level 
1 2 3 4 5 
D Electronic Prescription System No Beginner Intermediate Advanced Expert 
Experience Level 
1 2 3 4 5 
-255 -
Part Three - The need and the opportunity for information technology use, 
the attitude of the current situation for medication prescribing as well as 
the prescription, the difficulties and the problems with the handwritten 
prescription, information technology and medication services as well as the 
role of the pharmacies. 
10 Do you have in your work place any electronic system connected to other health 
sectors such as: 
Please print sign (x) beside 1 Hospitals, dispensers, Yes No 
the suitable answer: clinics 
2 Suppliers or distributors Yes No 
or medication dealers 
3 Pharmacies Yes No 
4 The Ministry of Health Yes No 
5 I If there are other sites please write these down 
Please circle the number under the appropriate response for questions ( 11 - 28 ) 
11 Do you have any opportunity of using the computer in order to obtain patient 
information? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
12 Do you have any opportunity of using the computer in order to obtain information 
about medication? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
13 Do you think it is necessary to use a computer in order to obtain patient and 
medication information to complete your works? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
14 Do you think it is necessary to use a computer in order to prescribe medication? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
15 Do you think It IS necessary to use a computer in order to send medication 
prescriptions to pharmacies? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
16 Did the physicians use the paper prescriptions system to prescribe medication? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
17 Did the physicians use the electronic prescriptions system to prescribe medication? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
18 Did all health providers (physicians) prescribe medication by handwritren 
prescriptions? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
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19 Were the handwritten prescriptions kept by the patient himself after purchasing 
medication? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
20 Does the Physician ask the patient while prescribing medication whether they prefer 
the cheaper or more expensive olltion? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
21 Did the physicians write alternative medication (brand names or generic names) 
while they were prescribi~ medication? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
22 Did the patients face any difficulties and were there any problems with the 
handwritten prescription? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
23 Did the physicians ask the patients to bring the medication after purchase to the 
clinic to check before use? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
24 Is it difficult for patients to read some of the prescriptions? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
25 Is it difficult for the patients to read the dose description because it was not clear from 
the prescriptions? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
26 Is it difficult for the patients to read the dose description because it was not clear from 
the pharmacists? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
27 Did the pharmacists need to ask the patient about his health problems in order to be 
sure of the medication prescribed? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
28 Were some patients compelled to return to the physician or call them to ask about the 
medication dose because this was unclear 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
-257 -
29 What is the behavior of the pharmacists while medication is not immediately available 
in pharmacy? Please order from 1-4 in the boxes beside each behavior from your 
personal experience 
a Did the pharmacist advise the patient to buy another brand of medication or 
similar 
b Did the pharmacist advise the patient to call the physician or go back to him to prescribe an alternative 
C Did the pharmacist call the physician to prescribe an alternative 
d Did the pharmacist advise the patient to visit another pharmacy 
Part Four: Do you agree with the researcher about the following contexts 
which he considers are realities in the current health and 
medication services in Jeddah city? Please circle the number 
under the appropriate response 
30 Availability of electronic information resources for doctors to currently check drug 
interactions while prescribin2' medication and patient safety 
Disagree Strongly Disagree Neutral ~ee Strongly~e Don't Know 
1 2 3 4 5 6 
31 Most pharmacies have an efficient electronic process in place to obtain critically 
needed medication when this is not immediately available in pharmacy 
Disa2'tee StroD2'ly Disa2'tee Neutral ~ee StroD2'ly ~e Don't Know 
1 2 3 4 5 6 
32 Most of the pharmacies are working without any technical programs or machines and 
all drug stocktaking operations are carried out in the traditional way 
Disagree Strongly Disagree Neutral Agree Strongly Agree Don't Know 
1 2 3 4 5 6 
33 Useful written information on drugs is available in the pharmacy to patients in the 
community who do not speak Arabic or Elll lish 
Disagree Strongly Disagree Neutral Agree Strongly Agree Don't Know 
1 2 3 4 5 6 
34 The place that I am working is an information system member that is connected to the 
Ministry of Health and medication companies, distributors and health services sectors 
such as hospitals, dispensaries, clinics and etc 
Disa2'ree Strongly Disagree Neutral ~ee Strongly Agree Don't Know 
1 2 3 4 5 6 
35 The medication which is supplied by the companies and distributors, is fully complete 
without any technical or computerized use 
Disa2'ree Strongly Disa2'ree Neutral ~ee StroD2'ly ~e Don't Know 
1 2 3 4 5 6 
36 The Ministry of Health re2'U!arl . provides us with technical support and advice 
Disagree Strongly Disagree Neutral Agree Strongly Agree Don't Know 
1 2 3 4 5 6 
37 The Saudi Pharmaceutical Society regularly provides us with technical support and 
advice 
Disa2'tee StroD2'ly Disa2'tee Neutral ~ee StroD2'ly ~e Don't Know 
1 2 3 4 5 6 
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------------......... 
38 The Ministry of Health are unable to predict the availability of medication on the local 
market as well as provide accurate statistics on medication consumption 
Disagree Strongly Disagree Neutral Agree Strongly Agree Don't Know 
1 2 3 4 5 6 
39 There is no connection between the Ministry of Health, the Saudi Pharmaceutical 
Society and the health sectors such as hospitals, the pharmacies and etc ••• to develop 
medication services 
Disagree Strongly Disagree Neutral Agree Strongly Agree Don't Know 
1 2 3 4 5 6 
If you have any comments you wish to make, please write them in the space below: 
------------------------------------------------------------------------------------------------------------
--------------------,-_._----._------
----------------------------------------.-----------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------
------,--------
-_._-----------------
-----------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------
---------------------------------------~--------------------------------
-------------------------------------
Thi S s fiUbthR h ectIon or se )v e esearc er: 
Study Tide PHARMACIES AND MEDICATION INFORMATION SYSTEM 
IN JEDDAH CITY, SAUDI ARABIA 
Researcher Name I Mowafag S. KH. Allaf I E-Mail;allaf ms@vahoo.com 
Loughborough University Mobile: 000000000 Tel: 000000000 
Questionnaire Tide I 
Name of hospital 
E-Mail of hospital 
Web address of hospital I 
Street Address 
Hospital Code 
Distribute Date Classification Code 1 1 1 
Collect Date Form Number 
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KINGDOM OF SAUDI ARABIA 
MINISTRY OF HIGHER EDUCATION 
KING ABDULAZIZ UNIVERSITY 
Faculty of Arts and Humanities 
Dear Participant: 
Questionnaire 
~~~;A,.d.J 
JI-lI~I!>1)~ 
}J~1 J::&#. .dtJl ~~ 
~, .... l'il i"~IJ ... I.I~I ~ 
The attached questionnaire concerns the Phannacies and Medication Information System in 
J eddah city. This study is to investigate the current situation of prescription prescribing and its 
effect on health services. 
This investigation expects that it will produce an electronic system for the government and 
private health sectors in medication presctibing. Furthermore, it will develop professional 
medication information resources that will lead to improving the health services in Jeddah city 
and all others cities in Saudi Arabia. 
Your opinion will contribute to the enhancement of healthcare services in J eddah City. Your 
personal data and responses will remain confidential and used solely for the purposes of this 
research study. Therefore, please answer all the questions in the accompanying questionnaire. I 
am very grateful for your participation in this survey and your commitment to enhance 
healthcare services. 
Thank you very much for your time. I look forward to receiving your reply at your earliest 
convenience. 
Yours faithfully, 
Mowafag Allaf 
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Part One I Personal Details I 
Please select and circle the appropriate response 1 
11 Nationality 1 Saudi 1 1 Non- Saudi 1 1 
21 Do you have an experience in computer Please Tick the box 1 Yes liNO 1 1 
If the answer in question (5) is (No), please go to Part Three 
Part Two I Experience in Computer Use I 
3 Do you currendy use a computer in your home or job? Pleas circle the number under the 
appropriate res onse 
Never Rarely 1 Occasionally 1 Often Always 
1 2 1 3 1 4 5 
4 What is your computer background level? Please circle the appropriate number from the 
boxes below: 
No Little High 
Experience Experience Intermediate Advanced Experience 
0 1 2131 4 1 5 6 1 7 1 8 1 9 10 
5 How many hours a week do you use a computer at your work place. Please circle the 
number under the appropriate res onse, notice that (m) is mean minute & (h) is hour. 
1 m-l h 1 1 - 4 h 4-7 h I 7-10 h I 10 -12h 
1 1 2 3 1 4 1 5 
6 How do you evaluate your experience in Internet browsing skills? Please circle the number 
under the appropriate response 
No Experience I Beginner I Intermediate I Advanced Level I Expert 
1 I 2 I 3 I 4 I 5 
Part Three - The need and the opportunity for information technology use, the 
attitude of the current situation for medication prescribing as well as the 
prescription, the difficulties and the problems with the handwritten prescription, 
information technology and medication services as well as the role of the 
pharmacies. 
Please circle the number under the appropriate response for questions ( 7 - 21 ) 
7 Do you think it is necessary to use a computer in order to prescribe medication? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
8 Do you think it is necessary to use a computer in order to send medication prescriptions to 
pharmacies? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
9 Did the physicians use the paper prescriptions system to prescribe medication? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
10 Did the physicians use the electronic prescriptions system to prescribe medication? 
Never Rarely Occasionally Often Always 
1 2 3 . 4 5 
11 Did all health providers (physicians) prescribe medication by handwritten prescriptions? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
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12 Were the handwritten prescriptions kept by the patient himself after purchasing medication? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
13 Does the Physician ask the patient while prescribing medication whether they prefer the 
cheaper or more expensive option? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
14 Did the physicians write alternative medication (brand names or generic names) while they 
were prescribin2 medication? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
15 Did the patients face any difficulties and were there any problems with the handwritten 
prescription? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
16 Did the physicians ask the patients to bring the medication after purchase to the clinic to 
check before use? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
17 Is it difficult for patients to read some of the prescriptions? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
18 Is it difficult for the patients to read the dose description because it was not clear from the 
prescriptions? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
19 Is it difficult for the patients to read the dose description because it was not clear from the 
pharmacists? 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
20 Did the pharmacists need to ask the patient about his health problems in order to be sure of 
the medication prescribed? 
Never Rarely Occasionally Often Always 
1 2· 3 4 5 
21 Were some patients compelled to return to the physician or call them to ask about the 
medication dose because this was unclear 
Never Rarely Occasionally Often Always 
1 2 3 4 5 
22 What is the behavior of the pharmacists while medication is not immediately available in 
pharmacy? Please order from 1-4 in the boxes beside each behavior from your personal 
eX! erience 
A Did the pharmacist advise the patient to buy another brand of medication or similar 
B Did the pharmacist advise the patient to call the physician or go back to him to 
prescribe an alternative 
C Did the pharmacist call the physician to prescribe an alternative 
D Did the pharmacist advise the patient to visit another pharmacy 
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Part Four: Do you agree with the researcher about the following contexts 
which he considers are realities in the current health and medication 
services in ]eddah city? Please circle the number under the 
appropriate response 
23 Availability of electronic infonnation resources for doctors to currently check drug interactions 
while prescribing medication and atient safety 
Disagree Strongly Disagree Neutral Agree Strongly Agree Don't Know 
1 2 3 4 5 6 
24 Most phannacies have an efficient electronic process in place to obtain critically needed 
medication when this is not immediately available in phannacy 
Disagree Strongly Disagree Neutral Agree Strongly Agree Don't Know 
1 2 3 4 5 6 
25 Most of the phannacies are working without any technical programs or machines and all drug 
stocktaking operations are carried out in the traditional way 
Disagree Strongly Disagree Neutral Agree Strongly Agree Don't Know 
1 2 3 4 5 6 
26 Useful written infonnation on drugs is available in the phannacy to patients in the,community 
who do not speak Arabic or English 
Disagree Strongly Disagree Neutral Agree Strongly Agree Don't Know 
1 2 3 4 5 6 
If you have any comments you wish to make, please write them in the space below: 
------------------------_._-----
----------------
Thi S s tiUbthR h ecnon or se oy e esearc er: 
Study Tide I PHARMACIES AND MEDICATION INFORMATION SYSTEM 
IN JEDDAH CITY, SAUDI ARABIA 
Researcher Name I Mowafag S. KH. AlIaf I E-Mail:allaf ms(tj)yahoo.com 
Loughborough University I Mobile: 000000000 I Tel: 000000000 
Questionnaire Title I 
Street Address 
Distribute Date Classification Code 1 1 1 
Collect Date Form Number 
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APPEND IX-3 
Questionnaires in Arabic 
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Interview Questions in English 
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Interview Questions for the Interviewees at 
the Ministry of Health (MOH) in Riyadh and 
the Directorate of Health Affairs (DHA) in Jeddah 
1 - Who is the beneficiary of your services? 
2 - What is the communication means that are available for the services at your administration? 
3 - If you are using the Internet, what are the reasons for doing so? 
4 - If your administration has a website, what is it? 
5 - What are the advantages and the facilities which are provided through the website? 
6 - Dose the website give users the chance to order through the service? 
7 - Do the clients and your administration find positive reactions through use of e-mail and the 
Internet? 
8 - Dose your administration have special computer software able to apply to your work? 
9 - One of the hypotheses of this study indicated that the health sectors in Jeddah City lack 
information technology and communication systems to update knowledge and availability of 
medication, also indicated that the Ministry of Health, pharmaceutical companies and suppliers, 
have been unable to develop medication services; as a result they require an information system 
to provide real statistics about the size of medication prescribing and consumption. To what 
extent do you agree with this? If there are other reasons, please indicate them. 
10 - Another hypothesis said that in Jeddah City regular use of the traditional methods of 
prescribing medication leads to defective medication services. To what extent do you agree 
with this? 
11 - The MOH's plan now is to apply the electronic government project which emphasises 
using the smart card, which is used to recall patients' electronically files at all health sectors 
under the unified files. This project will be a multi-description of the patient health reports, the 
laboratories' results, medication consumption and x-rays. This study focused on the pharmacies 
and medication, the question here is: Did your administration have enough justification for 
those responsible for the HIS project to give you the chance of providing the eqnipment and 
necessary to link the MOH's parties with other governmental and private health sectors? 
Thank you for your answers and for your time you give. 
The Researcher 
Mowafag AIIaf 
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Interview Questions for the Interviewees at 
the Medication Companies and Suppliers in Riyadh and Jeddah Cities 
1 - Who is the beneficiary of your services? 
2 - What is the commnnication means that available for the services at your establishment? 
3 - If you use the Internet in the establishment, for what reasons do you use it? 
4 - If your establishment has a website, what is it? 
5 - What are the advantages and the facilities which are provided through the website? 
6 - Does the website give users the opportnnity to purchase? 
7 - Do the clients and your establishment find positive reactions through use of e-mail and the 
Internet? 
8 - Dose your establishment have special computer software able to apply to your work? 
9 -The providers of the medication have policies that should be followed whilst supplying the 
services to the market. On the other hand, how could you evaluate the needs of the market for 
the medication and what are the tools used for providing such a service? 
10 - One of the hypotheses of this study indicated that the health sectors in Jeddah City lack 
information technology and commnnication systems to update knowledge and availability of 
medication. to what extent do you agree with this? 
11 - Another hypothesis said that in Jeddah City regular use of the traditional methods of 
prescribing medication leads to defective medication services. To what extent do you agree 
with this? 
12 - The MOH's plan now is to apply the electronic government project which emphasises the 
use of the smart card, which is used to recall patients' electronically tiles at all health sectors 
under nnified tiles. This project will be a multi-description of the patient health reports, the 
laboratories' results, medication consumption and x-rays. This study focused on the pharmacies 
and medication, the question here is: If your establishment had the chance to be a member 
within the system of the parties who are responsible for the medication, did you have the 
facilities and the equipment such as the commnnication means and the infrastructure for 
linking with the HIS, and supporting the health project idea. In addition participate in the 
technical and information issues with all parties of the Ministry of Health and the other 
governmental and private health sectors? 
13 - Another hypothesis said that the Ministry of Health, pharmaceutical comparues and 
suppliers have been unable to develop medication services; as a result they require an 
information system to provide real statistics about the size of medication prescribing and 
consumption. To what extent do you agree with this? If there are other reasons, please indicate 
them. 
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-278-
KINGDOM OF SAUDI ARABIA '1-{.J~~.-A~ 
JI-lI~I!>I)--, 
}J~11=¥ .dJJl ~~ 
~1.....o'11 ~,jlalI.J ,,;,IJ'l1 ~ 
MINISTRY OF IDGHER EDUCATION 
KING ABDULAZIZ UNIVERSITY 
Faculty of Arts and Humanities 
( ~L..,jla..JIJ ~~I ~ ) 
:I. o":'..!I ~\.A.o ~I.r.~ ~.I" o.l,l 
~.J '" "-'1.S..H.J .111 t....J,J ~ ~I 
JS' ~ ~I i J'J)/ ~J.l .:r. 0 0..:..::11 .,I:.of ~ 3. a~ ~\.A.o ~I.r.~ ,:)\.b..,1 ..,...u. ~.)\A..i I$~ ~ 
:a"l\::ll ~W"JI ~ o~ J .)'~)I ~J..o .J' 
o~)I.)~1 .:> Jj.!JI )u..:......ll O.)\A..i - .)'~)4 a..WI 0 )I.)~I -, 
0t!)\.!J.I ~ - .)'~)4 ~~I .,....I.:>JJ a..WI 0 )I.)~I - 'I' 
o~\ ~ - .)'~)4 ~~\ .,....I.:>JJ a..W\ a )I"~\ - 't" 
oO~ ~~I .,....I.:>JJ a..WI a )I"~I - t 
oO~ JLQ1,"JI J o,,~ yl ~ >. ,:'::"\.o.,Lt!.1 1,,0:-Y p.:; § f - 4) 
oO~ ~I !J.!yo::\l 0)1.)1 -'\ 
oO~ ~\ ~.;.!..lll ~I...a..-~I ~ -v 
.a~ ~I ~.;.!..lll.::..l"IJ.,...alIJ .::..\} >. 11 ~I.J -A 
~ ~ a..JA.I. 1 a....1 )J.lI ~ ~J.l ~W"JI <!.ll:I ~ ~J.l "",I...a::.:-~I jA i .J' 0 )~I ..t.;. "J .!.lll J 
.::..Lo."w ~Il:.i ) .:> lpo .;;..j. .!.lll J ,ol)'p J.l 1 ~)" J,,:l o~ 1 as::.w4 "0 ~" w ~ .::.. \.0 .,Lt!. 1 
.. )~I a....1)J.lI o.u ~ I; \.0 ~ 4JA J ' (~.) JA-lI 4.:/..,-l1 as::.w4 o~ ~..lll ~J.)"JIJ .::..1"IJ.,...al1 
.!.lll }IJ 1$ JJ"l1 I$.I"lA::lI ~ .!.lll J ~I J,i .J' 4.hJI ;tQ.p yl 4.t\£ ~ &ll y) ... ."11 Js-
~)zll o~ J tJ.I .!.llJS' J ~J.) "11 if ~\,lo 'll '::"\.o."w .;.!fo:; ~ ~J" "11 1)Jl )J" J ,~IJJ.lI a....u:- Js-
~ JlI Jl..o yl Js- a....1)J.lI o.u J ~ IS.I"I ~ .J' ,.:;..lA.p yl <!.ll:I r~1 ~ .:;..l"I~1 ~ a..,:l.1 
olA}} ~~ J~ c..P11 J..L,lIJ ~J ~J.)'lI!J.!~ t.I.~.J' 
.J' ~ ~ o~ .:;..I¥-- ~ c..:.-l,ll J,i .J' lA j l.r.l f 1S.f"" i .::..~\.A.o ll...L ~ .J' ~ .:;..~lA!. 1 o.u J 
• 4.,i\S a.w:.. 01" Is" .::..~ lA!. 1 0.lA ~ 11 \.oS" ,~.) JA-lI l.IJ.,...al 1 l"A.3:-J '~J" "JI </' J.JA J 1) Jl J .:;..~p 
- 279-
.y (}'p1 ~l:ll) ,~I) 4l.)1"..o2l1) ~1.,l.'JJ ~~I [:~~ Cjj.fJ IJ"') J)~I OI.)~1 rl~\ t ul ..la! 
:Jl JJ..i ~I ~I 0 P ~:J .y LI)..ll1 o.lA ~ )A Io!.lH JS' 
~ yl Jl a.....~I) a.,.. pI '-.a.ll .:J~Uai \S..ll lA.i"A.:3 ~I 4"l )~~I .:J1.o)-11 ~ 4': jJ :~)I 
• 
ol."lt..- a..,:1 I 4",kl1 .:J1.o)-1 I ~ ':"'.,1,.-1 Ji) ~ I)..lll ...u ) ~ &-" )A ~ ':"'.,1,.-~I 
• ~ ~I .!m Jt..-) ,4",kl1 u.,., yl J ~ ~I rl"i .l.:$o ~I)..lll .:Jl.o;'" ).)~ f.-#J :I"iU 
o u.,., y I I!lli ~ .l.:$o 1J ~ J"..a)1 
, , . 
j....Pu J~ .y cll~) 1.0 ~ 4",kl1 .:J1.o~1 ~~l .;r ~  ~).)~I) .:J1."lJ"..a)1 .:Jl.o~ f.-#J :WU 
, -
..,..;"1) U. ~I) .;,:!"dl) a"JI)..ll1 .:J1.o~1 I.!...! \Sf-' Js- .:J1.o#1 l.o" J-ll...) rl~1 Op 
0&1 
..,rW Js- 4:'-~ ~ fo) ~ .:JI...I).) ~I.r.l Js- J..o,::,a ~I .:Jl.o~ )#J ul ~ J )ldl .;r 
~ u H I$JJI ~)~ LI)..ll1 o.u r .J:1I ~ )Ij) ~.)) ,.:J1.o~1 I!lli .:r 4....Al ~I 1$1) 
14 !l)1..!.".oo ~I .:JUl",l1 ~ ul Js- ~i::1I .)}) , 4:'-~~ a"...1...1 oj$') '-!~ JA rl.P'~I) .)!J.Q:lI 
4ii Js- ~ 0 yl ul .))1 ~ , ~I ~I) LI)'.1.11 ~ .J.I ~l rJX:...J J) toWI ~.rll ~ ~ 
~I .:.J Y o~lJ' cll~) LI)..ll1 ))~ rJi. ~I J.\l:.l\ ~I Js- j$')1 lli...~1 ~I".P .l.:$o "r)) Ji 
~ JoT ,(M"b t ~ - r .) ~ 1.0 Jl [. ~ \.ii IJ,:.1 U.1F"'1.r5~I.:.J yl Js- )l.,::?1 ~I.r.~) ,4# 
• ~ iJ\.:::.ol r:! wT It,,!l )I.!J.I .:J~lAI.I ~I.r.~ 0 J'jy~ ~..ll.:t 0 o..:d.i Jl J pI) ~WJI a.....) ~ 
';~I .lJJil1 
allaLms@Yahooocom 
-280 -
ol$f.-JJu) 
KINGDOM OF SAUDI ARABIA 
MINISTRY OF lllGHER EDUCATION 
KING ABDULAZIZ UNIVERSITY 
Faculty of Art. and Humanities 
( ~\..o~I.., ~~I ~ ) 
~flO~ 
'-P~ 1-1:!r',.tU 
JW'~'!,)I).., 
}J~I ~..d.tJI a.~ 
4-'I...o.a,,/1 r~IJ ~IJ'i1 ~ 
~J '" 4.I"tS..):IJ.'»1 "-...)J ~ ~I 
J~ ~ ~ j.o .s.1l .:t " " ... .::1.1 ~I ~ .;.J\.o y..... Js- J~ ul..l.:::...1 ..,...u. ~~1A..o 'i~ .:t.:! 
...... ~~I JAI ~ o)jo!J.I ~'i I!.lJ')J ,<4 V~JfiJ 'ioUI J-.U ~IJ ~\.o#I.l-p:lIJ ~J~'il.:l-~ 
3..:-)~ J..,.:l a~1 ~4 "o~" w~ ':'>\.o.,LolI ~ ~ 4.o..lAl.I 4..>1).1l1 ~ ~.1l ~.1l 
, (~~ ~I 4.~1 as:w4 o-b,- ~~ ~J~'iIJ .;.JI"I~I .;.J\.o y.... rll=.i ) ul'p .::..J. 1!.lJ.) J ,ol)"p.1l1 
-.,...,hJI J,i ~ 4",kl1 u.... .,11 ~l:S" ~ ~I y;"''il Js- J pI 4..>1)'.1.11 o.lA ~ § .; \.0 ~ ~ J 
.;.J\.o y.... .1-# ~ ~J~'il i,?Jl )J~ J ,~IJ.1l1 4.0~ Js- 1!.lJ.) }IJ 'iJJ"l1 'i~1 ISI<...!.j 1!.lJ.) J 
~ ,jO ,.:.>\A...o .,11 cll:I r").::....l ~ .;.JI"lJ"..lllI ~ 3...,::1.1 ~)aJ1 o\f J~I 1!.lJJS" J ~J~'il .y. ~I.,b'il 
Jb- c.?ll J.J.,lIJ ~ J ~J~'il .:I-~ \J."}.;- ~ ~ ~I j;t...)1 Js- 4..>1).1l1 o.lA Jp .s.rl 
.lA) j1 rJS 
o )ljJJ '~J~'il i,?Jl ~ ~ yJ.- ~ ~L,ll J,i ~ lA jl.r.! f .;.J~w :u..J.... ,jW> ~ .JIb -.,....lkJ1 1.lA J 
:u..J.... ,jW> ~ i,?Jp:l~1 ~.r.ll J"}.;- ~ ':'>\.o.,Lol1 ..,...u. ~~ W'" ,~~ ~I ;U~I ~ J a......:.J1 
~I.,b~ ~~I t..)~ Cjjj1 </,J JJ'i1 ol~'il rl~1 f ul ..u.,i .:-.,11 .;.JU\,,! c?- .J ~ ~ 
.:.J)I ~ a...-\-o J-.I J .:-.,11 ~ UW.! Ju:.I ~.r.ll J"}.;- ~ ~ 0 # ~U ~IJ ;U~I"..;lIJ 
:J! JJ.l ~I .:-.,11 0 P ~~ ~ 4..>1).1l1 o.lA ~ .JIb 1!.lJ.) Js' ~ ~ pI ~l:lIJ ' ~ ' .• '!' .. It 
• ~)I J! t...~IJ a"..#1 a......:.J1 .;.J~1ki .s.1llA.i"A.:3 ~I ;YJ.?J~I .;.J\.o#1 ~ ~j1 :~JI 
• 
. I"lb- 4A.,:l.1 4",kl1 .;.J\.o #1 ~ ..:,,~I ,j J ~ I J.1l1 ....u J ~ ~ .JIb LoJ .!J~ 'il 
. . ~ ~I 1!.lJ.) J b-J ,4",kl1 u....) I J.r"-! .......,.,wl rlJ ~ ~ I J.1l1 .;.J\.o y.... )~ I..,a.o .1-# : I"lU 
.u....)1 cll:I oI"il:I ~ i,? ~~I 
- 281-
ImC if'l' 1rr1 rll~f"! ~ (r:rr;r~ . 
• 
mJ' (" ~ If""" ~ if' 11-.,..0 0 n [T'S' or ~ rr-M"r ~ I~.qtr ~ If,""li'! If m n-I If"""~ 
~, (j).;.l"rs I.,.::iC ~ If p I~F\~ 't'l re: Irt r-t"] if' ., m (. ~ - 0; C'rn)' 1'" ~ 
f\" ~(/' ~ ...;~ If,""li'! IrE ft ~ I~ If!I'i If.' ~~ ~(C I[T'CI""1 r ~1l7 "'1'1\g f P I~ 
~;P-" Ir~ IFlt'"f ((.' ~~ i~ rf~ I[T'CI,,!: (I~ I~' ~ IrC' It:' Ifo ~ ~ Irt 
Ip.r;r rl~...::!"IJ .,( T.!tr C ftg 1"'1'; ~1l~ , r{ C' IAft ~ Jt:' ~ Il''inr::> If.' """"nc r. n 
cl~ I~ !r"" ,f':' £Tlf' I"f.\".,r::>' r C'~ of ~ Ir.l frO I[T'CI""1 1:"'Ir~ Irr~ ""'Y t:' ~ 
~ I?lC ~ ~ It:' pfc ...r.,r::> I~ tw=""'r ~ i.<!'11 C'cl"'1r::> ~ f if. r 1l~ ~ ~ 
Ir· 
f$"g I~IJ ("'1rr tg·-e Il"f.,r::> ~ ~S' i? I"f.\".,r::> l[T'rll'l rlpf";(' (Ir;r' 't'l rl..-f"'" 
ar.l: pf;r ...r.,r::> I~l'ir::> (If,C'r~ ~1 ~ i.:nf' I"f.\".,r::> I~ ~., r~1l7 ~ ~r q""'" 
• • 
KINGDOM OF SAUDI ARABIA 
MINISTRY OF lflGHER EDUCATION 
KING ABDULAZIZ UNIVERSITY 
Faculty of Art. and Humanities 
~,..J'H:!.-A4.J 
Jl-'1~1!>1)--, 
)j,jAll ~ .d..tJl a.~ 
a."..1..w...a'1II".jlal\,.f .... IJ'l1 ~ 
a, .eU i..)\.lJ ~~ 'J'c; ,';,1\ ~ll.l' lJl.....a1 
(~~~I ~..)1I-!1 4.1l. 414 O~ ~~ ~~'i'-J ~l.;l~1 ~l.t~ ~~ ) 
f ~","~I'" D-o-I,-", 
~"I...li. ~ ~.;IJ! <s.Il ~I JI.-~I ~ Jll....J t.. - T '-'" 
! ~ "'" ~ ..,:>11 r~l..,. W .:.lfo"il ~ U.J";;' ,,; F Ij! - '(' '-'" 
r4,ll~ ". t.. .:.lfo"il ~ ~ ~.,.. ~.;IJ'i dSo Ij! - tU" 
r ~ D-o ~I:i..ll t,,1j..l1.J .:.L'IS..'i' t.. - 0,-", 
Y~"I...li...,.n. ~'IS..! ~"..lI.;I.Jjl ~ ~ - 'u" 
~I,)&- ..,J,J.>iSN1 ~ S;U. D-o ~W ~""I U.J¥.J F ~.J~ ~.;IJ! "'" U.J~I ~ ~ v'-'" 
f4 U.Jl..o:i <,f~1 J4..11 ~ .) ':"i::h; t::tZ ~ u)a:l.o.J 1 '0' 0;;' .J..jHAS ~I~ r¥l ~ - "'-'" 
.:.t..fo..ll ~.) U "'" ..,..ew o~ ~ ~I.:.~ll.:ill ul J! ~ ~1.;.Il1 .~ .:.~.) <S.I:o.I-~,-", 
..,J.,.....J ~I i.;I.lJ ul ull W:.;I ~.J ,'-:IJI.J.IlI.J ~I .:.t..fo..ll ~ ,)&- ~ t....l ..,:>11 JI.-~I rJO.i.J 
':'I...jlo... rW ).;;. r.lLl ~ 4,,:u..uj.J ~1.J.Il1 .:.t...la. ~ ,)&- o.;.ll.ll (+.I.Il ~.J:I 'i .:.l,tl~I.J 4J,l'i1 
<,fl J! ,,,,,,,,.;..31 J;i "'" 4J,l'i1 ~I f+'" .J ~4h'i1 ~ ..,:>11 .:.t1..o.Jl1 f+'" Jp. t.JJUI .:.t...Jlo...ll.I rA.l.t,I 
f uoollll~ ~ .:aWllj! ~! ~ ul ~ <s~1 ..,.t,...1 ~ ~.J 4-4.;111 ..u:; ~ ~ .1:0. 
.:.wa. .) ... .J>Io!1 ~ ..... ~ o~ ~ .) ~I.J.Il1 u....J .) <,f~1 ... .jl..'il u! ~ 4>u 4-4,) - I • '-'" 
!JJilII~ U.J~ .1:0. <,fl J! ,~I.J.Il1 u')"o~.J 
..,:a1.J ~I ~Uo,all ~ JSJ:I <,f1l1.J ~,J.>iSN1 t..JS.>.I1 e~ ~ ~ ~I o.;lj,J ~ - I 1,-", 
~ "'" ~ e~l.J ,.1:0..,.. Ul.. ri.; ~ ~I .:.~ll.:ill ~ D-o ~I .:.l.o.jlo.. ~ D-o ~~ 
~ C,J.)...l1 JI,;..lI.J ,1Jr..;F.J "-! ...... WI .:.Ia..!.'iI.J ~I.J 4J,l'i1 tJ-.J ~I tJ- .Ji.)W J...!.:II ~I.,.. 
~.JI rs~'i e~1 tJ- l..t~1 ~I eUi! ~ "'" ~ ..,:a1.J lJWI ':'1.J.»6l1 ~.;IJ! <s.Il ~ :". 
-283 -
~--------------------------------- ---
.::.If+lllo,o) '::'l.."lo.oll '~iei.J ~14,.l1.J Jt-o')'1 JlI..wo.J.!ap. ()A t.~1 '::'I~I ()A~.J rw..."J1 
.i!llj J.J:. '::'~W:.:I'i1 ~ ~4-J Ti~ ~ ~I ~ o.JjJU ,;u1.J 1'I.J-IlI ~ r.lil,;u' .::.If+l1.J 4-lI 
-284-
,------------------ - - -- -
KINGDOM OF SAUDI ARABIA 
MINISTRY OF mGHER EDUCATION 
KING ABDULAZIZ UNIVERSITY 
Faculty of Arts and Humanities 
'-IJ,...J~,A ,.dJ 
JWI~I !>I).., 
)J,jAJl i=o+fi .d..tJl a."'-
~1..w..i"l1 (".fo.lIJ ":IIJ~I ~ 
t..,.IJJ: ~WI ~J'il ~~ d J' 0; MI 4.l;t:WI 4ll...1 
(~,JLw&ll ~J&ll ~ O~ .dJ;,,! ~'il,J ~41'J·on ~L..,Jla..a I"'lai) 
f ~t....I.i. c)o ~I ,y. c)o • \ uo 
~ ~~.,.. .s.ll ~I J1-.o~I'~iej J,it......9 L.. - Y uo 
f 4& c)o ~.;1I.:.t..I~'iI..,. L..!.:.lfo"il ~ D..9.';j".j~ Ij!-,.UO 
!4,.jI~ ,y. L.. .:.lfo"il ~ ~ ~.,.. ~,;..l (,)\j, Ij! - t UO 
f ~ c)o ~u..ll t,,1j..l1..9 .::.l,,'IS..'i' L... 0 UO 
f~IJ&l1 a,..'IS..! ~"..lI .. AJjI t::A! ~. 'uo 
~.JJlSl'i1 rs~ ~ c)o ~u. ~I.lll ~ c)o ~I D..9¥..9 F 4..9~ ~.,.. ~~ ~ ~ - V UO 
f~l~ 
f4;! ~ <,f.ill Jl+.l1~.)'::'~ t:fi:i ~ uJa:l.o..9 •. odj· Ji.JHrOS~I..~ ~ ~. llUO 
~~I c)o ~I ~I ,·dl.1~;"1 (,),!.ob 4.t:li. u- t4I J.a,u". t..~ ~~I ';.JAA <,f.ll - ~uo 
y ~\:illfJ..9· I; j .• j .;11 '::'1,Jrl~1 L....9 ~~I c)o ~I .::.4-1Jb.1 ~ ..Jp ..fol ~ 
'::'L..fo..ll ~ .) U u-~ .~ ~ ~I .:.~1.b1l1 ul ul! ~ t..ljlll .~ ~) .sob.l - \ • uo 
f .&i ~ AlLi L.. ,~I..t.llI..9 ~I '::'L..fo..ll ~ ~ JCrt..A.;11 J1-.o~1 ~..9 
~.) .... .J:!LII ~ ~ ~ .~ ~ .) ~I..t.lll ~..9.) <,f~1 .... .,L..~I (,)! JJi:i ~ 4:0) - \ \ Ur' 
YJ."llII~ D..9~ ob. <,fl ul! ,,1..9.ll1 uJ""~..9 
.. 285 .. 
~------------------------------- --
,;JI" l."s.ill tiu.,.ll .,k- JSJ:I ."j)I" ~.JfoN1 t.~1 e~ JHl:aI ~ t.......ll OJIjJ ~ - ,y U" 
~ u,. ~ e~IJ ,~.".. ...u.. r5J ..:....:i ~I .:.~\Jo1I1 ~ u,. ~ .:.t.."a.. If,rJl.>. u,. ~~ 
0;'':1,0'1" ~'il ~~ ~ JS'; t..ljlll .~" ,LA.).Ib" .:.lL.!.'iIJ ~I" ~I ~I J..J.:!l-..:iIl....I.".. 
t."lUo D...4 ,~ ~ ~.).ol ~.;ill ~I l.i! : .... ~ C,J):o..l1 JI.J..II" , e~1 u,. ~.".." 
.:.ts,..!J1 j'1.I>l ul! ~Jll ~I ~I" J1....o.a"'i1 J.t..." ~ u,. JI.IIl..'i1 ~ Jf! ~'il CF- 4l.J1..wl1 .:.If+.I1 
t..lO. ~ t.. JSl ~"I..t.fo ... lI" ~I a.p.UlI 60 4.sJw...l1 ~ e~ o~."..ll G:"1.»l1 o.;Si r"'JJ WOoO;; .'1 
Y~Il.J 4-JS:>. ~ .:.~U:.! 60 (lA o~l" ~ 4.s} .. !..JI ul)o'iIJ ~ J4.. 
~J:I 'i .:.41·':I ... 1I" ~'il ';JAA" t.......ll oJlJJ ul :Jji:l ($.,p.1 44)" t..ljlll .:.~) ul! J$I_ ,,. U" 
J.Ja. t..Jlll1 .:.t..,Jla.J4 rAJ..,I':'t.."a.. j'1.I>l)';' ~ ~ 4fil.!llj" ,1.jJl1 .::.t.....Io....J:I#.,k- iJoll.lI rf+ll 
.!llj ~ Ji:i:l ul ~ ~ .,,1 ul! • ",,""jo.ll ~ u,. ~'il ~I ~ J ,4l>'iIlf+iS:/ ,;JI .:.1l....J!1 ~ 
Y 44.;il1 .!W ~ .::.1I:l11.i! lHl! ~ ul ~ ($.,p.1 yt.,...1 ~ ~" 
•• ~I olplIJ~';' JS om I.»JI ~"u,..) ~J ~"I+l.,k-" ~I u-.,k- .!lfo!,l 
- 286-
: 
